CATALOGUE 

01? THE 

MESOZOIC PLANTS 


IK THE 



PART III. 




CATALOGUE 


OF THE 

MESOZOIC PLANTS 

IN THE 

DEPARTMENT OE GEOLOGY 

BRITISH MUSEUM 

(NATURAL HISTORY). 


THE JURASSIC FLORA. 

I.— THE YORKSHIRE COAST. 

PLATES I-XXI. 


A. 


C. SEWARD, 


M.A., F.R.S., 



UNIVERSITY LECTURER IN BOTANY AND FELLOW OF EMMANUEL COLLEGE, CAMBRIDGE 


LONDON: 

FEINTED BY OKDEK OF THE TRUSTEES. 

SOLD BY 

LONGMANS AND CO., 39 , PATERNOSTER ROW. 

B. QUARITCH, 15 , PICCADILLY. DULAU AND CO., 37 , SOHO SQUARE, W. 
KEG AN PAUL AND CO., CHARING CROSS ROAD, W.C, 

AND AT THE 

BRITISH MUSEUM (NATURAL HISTORY), CROMWELL ROAD, S.W. 


( All rights reserved.) 
1900 . 



HERTFORD 

PRINTED BY STEPHEN AUSTIN AND SONS. 



PREFACE. 


The principal source of the fine series of Jurassic plants 
from the Yorkshire Coast, now preserved in the British 
Museum, was the collection of the late Mr. William Bean, 
of Scarborough, acquired by purchase in 1859. Only 
a portion of this collection, however, is in the British 
Museum, the remainder being in the Yorkshire Philo- 
sophical Society’s Museum at York. 

Mr. Bean was an enthusiastic collector, and by means 
of his vast store of duplicate fossil plants he was able to 
make exchanges with many foreign museums. Specimens 
bearing labels in his well-known handwriting also exist 
in museums and private collections all over Britain. 

A former resident of Scarborough, Dr. Murray, also gave 
many specimens to the British Museum in the early days, 
from Grisfchorpe Bay and elsewhere along the Yorkshire 
coast. 

The plant-bearing Oolitic shales of Yorkshire are much 
more friable than those of the Coal-measures, This may 
possibly explain the difficulty experienced in some instances 
in identifying * types/ many of the specimens having been 
broken up and their parts separated, or even destroyed, by 
time and frequent removals. 

The Oolitic plant-remains of Yorkshire are of peculiar 
interest, many of them having been carefully studied by 
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PREFACE. 

Brongniart, Bindley, Hutton, Saporta, and other Paheo- 
botanists of note, and it is very gratifying to find that so 
accomplished a botanist as Mr. A. 0. Seward has now 
undertaken to Catalogue the Collection in the Geological 
Department which has remained for so long a time without 
a historian. 

HENRY WOODWARD. 

Department op Geology, 

British Museum (Natural History), 

Cromwell Road, S.W. 


November 20 , 1900 . 



Specimens of Jurassic plants from Gristliorpe Bay and 
other famous localities on the Yorkshire coast are met 
with in nearly every Museum in Britain, as well as in 
several continental collections. I have endeavoured to 
supplement the data afforded by the specimens in the 
British Museum by examining collections in other places : 
frequent allusion will be found in the descriptive part of 
this Catalogue to important types in provincial or continental 
museums. The Museums of Cambridge, Oxford, York, 
Scarborough, Whitby, Manchester, Newcastle, and Leeds 
are rich in Yorkshire Coast plants, and good collections 
have been examined also in Paris, Stockholm, Lund, and 
elsewhere. The British Museum series and the Leckenby 
Collection in the Geological Museum, Cambridge, are 
probably the richest in large and well-preserved specimens, 
but the other museums, especially those of Scarborough, 
Whitby, York, and Manchester, contain much material of 
considerable value. The identification of type-specimens 
has often been a difficult task : some of the specimens 
are probably lost ; many have suffered considerably, partly 
through insufficient care having been exercised in their 
preservation and, to some extent, as the result of the 
natural breaking up of the shale in which the fossils 
My search for type-specimens, which has often been 
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viii author’s preface. 

fruitless, lias afforded a practical demonstration of the 
need of some system for the centralization and cataloguing 
of all specimens, which have served for the diagnosis or 
illustration of new species. 

I desire to convey my hearty thanks to those in charge 
of the museums I have visited for their kindness in affording 
me every facility in the examination of collections, and for 
their willingness to assist my work in various ways. Among 
continental friends who have aided me I wish to express 
my gratitude to Professor Nath or st, who generously placed 
at my disposal some unpublished drawings of specimens 
collected by himself ; also to Dr. Renault and Professor 
Zeiller, of Paris, who enabled me to obtain access to the 
Jurassic plants under their charge. 

My thanks are due to Miss Woodward for the care with 
which she has executed the drawings published in this 
volume; to my wife I am also indebted for some of the 
drawings reproduced in the text, which were made from 
specimens in the museums of Whitby, Scarborough, and 
York. The photograph reproduced in Text-figure Si was 
kindly taken for me by Mr. Gepp, of the Botanical 
Department. 

The Councils of the Royal Society and the Literary and 
Philosophical Society of Manchester have allowed me to 
borrow process-blocks originally used in their publications, 
and the Syndics of the Cambridge University Press 
generously gave me permission to use several blocks in 
their possession. 

Emmanuel College, Cambridge. 

November 20 , 1900 . 


A. 0 . SEWARD. 


NOTE. 

The numbers in brackets after the Authors’ names in the 
footnotes refer to the year of publication of the work quoted. 

A bibliography at the end of the volume includes the 
books and papers cited in the text. 
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INTRODUCTION. 


ENGLAND. 

The Jurassic plant-bearing strata exposed in the cliff sections 
of the Yorkshire coast, between Whitby and a few miles south 
of Scarborough, have afforded unusually rich data towards a 
restoration of the characteristics and composition of a certain 
6* facies of Mesozoic vegetation. The abundance of specimens in 

European museums and the descriptions of several British species in 
the works of Brongniart, Sternberg, Zigno, and other Continental 
palieobotanists, bear testimony to the wealth of material obtained 
from these Inferior Oolite rocks. The following passage from the 
first volume of Schimper’s Trditc de paUontologie vegetale illustrates 
the importance, which this eminent palmobotanist attached to the 
investigation of the English Jurassic flora : — “ On ne saurait assez 
recoinni under mix puleontologistes anglais 1’etude approfondie de la 
ilore fossile de Fooiithe de Yorkshire. (Test une des flores les 
plus interessontos, a cause de sa grande ressemblanee avec la flore 
de la formation rh clique et du lias inferieur et a cause de son 
rapport avec la Hurt.* eretaeee. Les descriptions et les figures que 
nous eu possedotiB stmt insufflsantes pour arriver u une delimitation 
rigourcmse des genres et des especes. Aussi ai-jo du passer sous 
silence un certain nombre de ees demieres faute de denudes exaetes.” 1 
In the present volume an attempt is made to describe in detail 
the several elements composing the Jurassic flora of East Yorkshire, 
and to furnish a general sketch of the geographical distribution 
arid botanical affinities of the vegetation represented by the Lower 
f Oolite plants of this area. 


1 Sdiimper (69V r vpl.- h p. 4S5. 

B 
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Historical Sketch. 

We may "begin 1 * this brief historical survey of our knowledge 
of the Jurassic plants of Yorkshire with a reference to the well- 
known memoir by Young & Bird — A Geological Surety of the 
Yorkshire Coast* published at Whitby in 1822. Mr. John Bird 
was Curator of the Whitby Museum, and the Rev. G. Young* 
acted as one of the Secretaries of the Whitby Literary and 
Philosophical Society. The first part of this work deals with the 
geological structure of the strata which are described under various 
heads, such as the upper shales, oolitic limestone, second, shale, 
ironstone and sandstone, blue limestone, sandstone, shale and 
coal, and Dogger ; hut most of these descriptive terms have not 
been adhered to by later geologists. In the second part a brief 
description is attempted of the organic remains, a few fossil plants 
being represented by crude coloured drawings ; the type-specimens 
are preserved in the Whitby Museum, and a recent examination 
of the collection enabled me to identify most of the originals of 
Bird’s figures. The second edition of the Geological Survey 
of the Yorkshire Coast , which appeared in 1828, contains various 
additional drawings of fossil plants. 3 The plants are compared 
with several recent genera such as Aspkmum , Scolopendrium , 
Uippuris, Cymria, Gnaphalium, and others, or they are merely 
spoken of as fragments of ferns or leaves. Reference is made to 
the figures of Young & Bird in the description of several species 
dealt with in the following pages. 

It has been truly said that 4 4 Young & Bird’s work did much 
to arouse the desire for geological pursuits, which eventually led 
to the establishment of the Museums at Whitby and Scarborough, 
and to the formation of such collections of fossils as were made 
by Bean, Williamson, and others.” 4 The enthusiasm of these and 
other local naturalists resulted in the accumulation of rich col- 
lections, and, indeed, nearly the whole of the material at present 


1 For a more complete history of our knowledge of the Jurassic rocks of 
East Yorkshire vide Fox-Strangways (92 1 ), and for bibliographies of Jurassic 

literature vide also Phillips (75), Fox-Strangways (88), etc, 

3 Young & Bird (22). 

3 Young & Bird (28). 

4 Fox- Strang ways (921), p. 12. 
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available for the study of the fossil flora of East Yorkshire -was 
obtained by their means. It is to be regretted that very little 
serious collecting has been undertaken during the last half-century ; 
some of the famous localities which afforded so rich a harvest sixty 
or seventy years ago are probably almost worked out, but there is 
undoubtedly much valuable material to be found if local enthusiasm 
were again aroused. William B ean and his nephew J ohn Williamson 
rendered excellent service in the early days of the geological 
exploration of the Yorkshire coast: the characteristic handwriting 
of the former is met with in most of our Museums on the labels 
of Yorkshire fossil plants ; the latter began life as a gardener at 
Scarborough, 1 and afterwards became Curator of the Scarborough 
Museum, which owes many of its treasures to his skill as a scientific 
collector. John Williamson in later life was assisted in his natural- 
history work by his son William Crawford Williamson, whose 
brilliant palaeobotanical researches date from his boyish days, when 
his father’s zeal led him to take a share in interpreting the 
records of Jurassic life. The elder Williamson was acquainted 
with William Smith, whose name will always be prominently 
associated with Jurassic geology, 2 and with Smith’s nephew, John 
Phillips, whose work on the Yorkshire Coast is one of the English 
classics. Adolphe Brongniart 3 -was at this period engaged on his 
famous work on the history of fossil plants, and as the recognized 
authority received various Yorkshire specimens for identification, 
some of which he figured and described. 

The following list includes the East Yorkshire species described 
by Brongniart in 1828 : — 


Eqimetum eolumnare ~ Equisetites columnaris , Brongn. 
JPachi/pteris Imieeolata y " ■ ' _ 

E omta | Eftmyptens laneeolata, JBrongn. 

Sphempterin WilUmmonis = 8, WUUammm , Brongn. 

emiuUta == P Oomopteris hymmtyphplMdes (Brongn.). 4 
8. deritmMu : *s ?$. Wittimmmii , Brongn. 

S. hytnempkplMdes Comopieris hytmnophylloules. 
Ggdopteris digitata, = Ginkgo diyitata (Brongn.). 


. 1 WilliaTOson, W. 0. (96), p. 3. 

2 Vide Phillips (44), p. 110, and Judd (98), p. 103. 

3 Brongniart (28 1 and 28 2 ). 

4 The parentheses enclosing an author’s name indicate that the generic name 
has been altered since the institution of the species [vide Seward (98), p. 111]. 
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Glompteru PHlUpsii = Sayenopteris Phillipsi (Brongn.)* 

Twniopteris vitiate = T. vitiate, Brongn. 

Pecaptern denticulate = GltuUpMebis denticulate (Brongn .}. 

P. Phittipsi = ? G. denticulate, 

P. wliitMemis \ 

P. tenuis ! = Todites WiUmmoni (Brongn,)» 

P. JFilliamsonis ) 

P. Murray am = Coniopteris hymmphjllotdes {Brongn.) ami Sphemptms 
Murrayana (Brongn.) . 

P. athyr aides = ? Coniopteris hymenophylluides (Brongn.) or Splen*ipU ri$ 
Murrayana (Brongn.). 

PhXehopUris polypodioides i = laeMptcris po !, m l io hk s (Bronjfti.). 

P. prop'mqua 3 

P. Schott wii = Laceoptcris , sp. 

P, nndam = Otedophklns denticulate (Brougn,), 

.PCPhiUipsii .Metyophyttiim rugosum, L, & II. 

Phillips’ Illustrations of the Geology of Yorkshire, was )ruhlished 
in 1829, dedicated by an “ affectionate nephew. and grateful pupil ” 
to William Smith. Phillips’ book marked an important advance 
on that of Young & Bird, and placed the geology of East 
Yorkshire on a sound scientific basis ; he included the plant- 
bearing strata in the “Bath Oolite formation, ” the term Oolite 
having been first applied to these rocks by Smith. The strata 
are classified by Phillips as. follows: — 

f Cornhrash limestone. 

I Upper sandstone, shale and. coal, with plants, 

Bath Oolite Impure limestone. 

J Lower sandstone, shale and mat, with plants. 

kEernigmoua';heds-*I)ogger.8enes..' 

In the first edition of Phillips’ work the respective positions of 
the grey limestone and millepore bed are confused, so that the 
(jristhorpe plant - bed, 1 2 3 which is now included in the middle 
estuarine series, was placed in the upper division." This mid ake w u< 
first pointed out by the lute Professor William sun, :! and eorn-H;ed 
in the later edition of Phillips’ book. Phillips speaks of the 


1 Jolm Williamson is usually credited with the discovery of the immni 
Grisfchorpe plant-bed. In a letter written to Lindlcy in 1832,' William Be m 
assorts that he was ‘‘the first discoverer” of this bed. (i am indebted, to 
Professor Lebouv for an opportunity of reading Beiih’s loiter.) 

2 Phillips, (29; ]». 33. 

3 Williamson (37).. U. 
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plants as belonging chiefly to “the natural monocotyledonons 
Orders, Pilices, Lycopodiacese, Equisetacese, and Cycadaceae,” with 
associated fragments of dicotyledonous species. The plant-bearing 
sediments he describes as principally such as might be deposited by 
rivers varying in force, and subject to intervals of feebler action. 
The drawings of the plants are in many cases far from accurate, 
and it is not an easy matter to recognize the original specimens. 
Some of Phillips’ type-specimens appear to have been lost, but 
others have been identified in the York Museum and elsewhere. 
In 1875 a third and much enlarged edition of Phillips’ memoir was 
published under the editorship of Mr. Eobert Etheridge. Professor 
Phillips did not live to see the publication of the third edition of 
his work; the concluding paragraph of the preface, written in 
1.874, the year of his death, is worthy of repetition. 1 2 

“ The Yorkshire coast has ever been my delight : to sketch 
its romantic promontories, to climb and measure its cliffs, to 
investigate its numerous fossils and its rich variety of marine life, 
may be recommended to every lover of natural beauty and to every 
student of natural history. To them I bequeath what has been to 
me a labour of love, a life-long enjoyment — the study of the great 
Mesozoic section here so plainly cut, — not doubting that kindly 
thoughts will accompany the corrections and additions which time 
has brought, and still must bring, to the work which I now consign 
to their use.” 

The following list includes the species enumerated in the last 
edition, together with the names used in the first edition and their 
modern equivalents adopted in the present Catalogue. I have also 
added the name of the museum where the figured specimens may 
be seen, but there are still several species of which the originals 
have not been discovered, 3 

. [Fwoulm arcuatm, L. & H. = Ifarchantites credits (Leek.). 

F. dtffums , PbilL = ? if. erectus. 

F. credits, Leek. (Type in the Leekenby Collection, Cambridge.) = if. credits* 
Mqnmtitcs colimimris, Brongn, = Equmtites cohmnaris* 
lateralis, BMU. = M. .iioiummrfo) 

■ Zyeopodttes faleatus, L. & II. “ LyeopodUes faleatm . r 


1 For a biographical notice of Phillips vide Geological Magazine, vol. vii. 
p. 301, 1870. 

2 Some of Phillips’ type-specimens are referred to by Platuauer (91) as being 

in the York Museum. 
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Solenites Murrmjanus, L. & H. (= Mabellarm minima , Phill, 1829 ; type in the 
? Whitby Museum, No, 2493) = Czekmwwskm Murray amt (L. k 1L). 

S. furcatm, L. & H. = Baiera lindkymm (Scliimp.), 

Baiera gracilis , Bunb. = B. gracilis. 

B. mierophglla, Pliill. (Type-specimen in the Leckenby Collection, Cambridge,) 
= B. Bindley am (Schimp.). 

Gyclopterh longifolia , Phill. (= Sphenopteris longifulm , Phill, 1829; type- 
specimen in the York Museum) = Baiera BMlUpsi , Nath. 

O. digitata, Brongn. (= Sphenopteris htifolia, Phill,, 1829; figured sped men 

in the York Museum) = Ginkgo digitata. 

JHchopteris Unceolata (= Nenropieris Iwmolata, Phill., 1829 ; figured specimen 
in the York Museum) .= Paehypteris lancmlatu, Brongn. 

2). -Imigata, ■ Lign. Meuropteris Imngata, P hill., 1829) = Paehypteris hmmdaiit, 

BhUbopteris polypodioides, Brongn. — Bampteri# polypodioides (Brongn.), 

JP. contiguity L. & H. = L. polypodioides . 

jP. crenifolia, Phill. — B.polypodioides. 

B. Woodwardii, Leek. = B. IVoodwardi. 

P. Bindley i, Gopp. = Baccopteris polypoiioides (Brongn.), 

B. PMllipsii, Brongn. ( = Phy Hites nermlosa, Phill, 1829 ; type of Phillips in 
the York Museum) — Ilictyophylhim rugosum , L. k II. 

B. Leckenbyi, Zign. = I). rugosum. 

P. undans, Brongn, = Gladophlebis dmtimlata (Brongn.) (Fertile frond.) 

Glossoptcris PMllipsii , Brongn. ( = Bmpteris pmicifoUa , Phill, 1829 ; figured 
specimen in the York Museum) « Sagmopterw BMlUpsi. 

Marzaria Simpsoni, Phill (Type-specimen in the Whitby Museum.) = c Lae- 

copter is pohjpodioides. 

Tmiiopteris major , L. & H. ( = AspUnioptens Missoni, Phill, 1829; figured 
specimen; in the York Museum) = Tamiopteris major. [The specimen figured 
by Phillips is an example of Anomazamites Missoni (Phill.),] 

T. ovalis, Sternb. = ? T. major , L. k H. 

T. vittata , Brongn, (= Scohpendrmm soUtarimn , Phill, 1829) = T, v it fata. 

Becopierh msignis, L. & H. « GladophleUs dentieuhtajjdmnpi.), 

P. dentimlata, Brongn. = 0. denticulata. 

B. ligata , Phill. = Laccopteris polypodioides (Brongn.). 

P. PMllipsii, Brongn. = G. denticulata. 

B. polydactyla , Leek. = Matonidium Goepperti (Eti), 

B. ecespitosa , Phill (Type-specimen in the York Museum.) Lnmptem 
polypodioides (Brougn.). ■ 

B. whitbmms, Brongn, ( = P. hastata, Phill, 1829) * Tudites WUlimmmn 
(Brongn.). 

B. dentata , L. & H. = Todites Wittiannoni . [The specimen figured by Phillips 
is no doubt an example of Glad6phlebis : 'd$niieulata . ] 

B. Lindleyana , Presl = Gonioptem arguta (L. k H.). 

B. curtata, Phill ^ Todites WUMmnsoni (Brongn.). 

JP. mUiamsonis, Brongn. [ = P. curtata (pars), Phil!., 1829] = Todites 
WiUiamsoni. 

i 7errala(l L & H.f 1 = ^nioptcrh arguta (L. & H.). 

P. exilis, Pliill. = Klukia exilis (Phill). 
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Pecopteris undulata , Phill. } ni , . , , T p tt \ 

P. Lmtuns, Phill. 1 = ( L - & =0- 

P. JSaiburnemis , L. & H. = (7. haiburnensis. 

P. reeentior, Phill. = Todites WUliamsoni (Brongn.). 

Sphenopteris Murray ana (Brongn.) = 8. Murray am. 

8. athyroides (Brongn.) = ? Goniopteris hymenophylloides (Brongn.). 

8. modest a, Leek, = 8. prince ps, Presl. 

8. ({(finis, Phill, = Goniopteris hymenophylloides (Brongn.). 

8. soeialis , Phill. = G. hymenophylloides. 

8. dissocial) s, Phill. = G. hymenophylloides. 

8. quinqueloba, Phill. = G. quinqueloba. 

8 . hymenophylloides , Brongn. = G. hymenophylloides. 

8. erenulata , Brongn. = ? Goniopteris hymenophylloides. 

8. arbuseula , Phill. = Sphenopteris Murray am (pars), Brongn. 

8. arbuseula, var. = Goniopteris quinqueloba (Phill.) . 

■8, ■ denticulate Brongn. = ? Sphenopteris WUliamsoni, Brongn. 

8. WUliamsoni , Brongn. ( = S. digitata , Phill., 1829; figured specimen in the 
York Museum) = 8. WUliamsoni. 

8, museoides, Phill. (Type-specimen in the York Museum.) = Goniopteris 
hymenophylloides. 

8. Jugleri, Leek. (Type-specimen in the Leckenby Coll., Cambridge.) = Buffordia 
Goepperti (Dunk.). 

“ A skeletonized fern -branch.” — Phillips, 1829, pi, viii. fig. 18. = Inde- 

terminable fern. (Figured specimen in the York Museum.) 

Gtenis falcata, L. & II. ( = Cyeadites sulcicaidis, Phill., 1829; type-specimen 
Pin the York Museum) = Gtenis falcata. 

Qdontapteris Leckenby i , Leek., ex Bean MS. (Type-specimen in the Leckenby 
Coll*, Cambridge.) = PtUozamiies Leckenby i. 

Tympamphnra racemom, L. & H. > = Cmio teris h y mmphyUoides . 

1. simplex, L. & II. ) 

Tree-fern, stem = P tree-fern stem. 

Otozamites Beanii (L. & H.). (Figured specimen in the Leckenby Coll., 
Cambridge.) = Otozamites Beani . 

0. tennatus (Bean MS.) = 0. B unbury anus, Zi gn. 

0. par allelm, Phill. = 0. parallelus (Phill.) . 

0. obtusus (L. & EC.) = 0. obtusus , var. ooUticus . [The type -specimen of 
0 . obtusus (L. & EL), from the Lias of Axmxnster, which is in the Oxford 
Museum, is not specifically identical with the Yorkshire plant.] 

0. graph} exs, Leek., ex Bean MS. (Type-specimen in the Leckenby Coll., 
Cambridge.) = 0 . graphiem . 

.'0. aeuminatm (L. & 11.),=. 0. aeuminatm. 

0 . gr a mittens, Phill. (The original of Zigno’s figure is in the Leckenby Coll, 
Cambridge.) 

() . hneeolatm, Phill. (= Ggeadites lanceolatus, Phill., \ 

: - X820) ' ( ■= Otozamites aeuminatm 

0. latifolius (Phill.) ( ~ Ggeadites latifolim, Phill., i (L. & EL). 

1829 ; type -specimen in. the York Museum) • / 

0. gracilis (Leek., ex Bean MS.). (Type-specimen in the Leckenby ColL, 
Cambridge.) — Williamson ia peeten (Phill.). 


8 


INTRODUCTION' . 


(Figured specimens in the Whitby Museum,' 


Phill., 1829,} 


X medium (Leek*, 
ex Itean MB.), 


: Anomozamitcs Xihmd (Phil!.). 


Williamsonia gig as (L. & II.). 

= IP* gig as. 

Zamites lanceolatus, L. & II. = PodozmnUes lunmdatus. 

Fterophyllum pectinoideum (Phill.). ( = Cycadites peethmdm, 
s= Williamsonia pecten . 

P. medianum , Leek,, ex Bean MS. = Xilmniti medium. 

P. pecten (Phill.) (== Cycadites pectm , Phill. , 1829).= WilMammrda peeten. 

P. rnnptum , Phill. (= Cycadites mmptus , Phill., 1829) « Nikmm mnpta. 

P. angustifolium , Leek., ex Bean MS. (Type-specimen < 
in the Leckenby Coll,, Cambridge.) ? 

P. tenuieaalc , Phill, ( = Cycadites tenuimulis, Phill., | 

1829) ' 

r P. iYitoi, L. & II. ) 

? P. minus, L. & H. I 
P. rigidum , Phill. 

Cycadites zamioides , Leek. (Type-specimen in the Leckenby Coll*, Cambridge.) 

= Taxites zamioides (Leek., ex Bean MS.). 

Araucarites JPhillipsn, Carr. = ArmmrUcs Thillipsi. 

Braehyphyllum mamillare , Brongn. « Bruch yphy Hum mamilhn . 

P. setuwm , Phill. = Cheirolepis setosus. 

Thuytes expanms, Sternb. = B. mamilbtre, 

Walchia WUlmntonn (Brongn.) ( = Zycopoditcs utwifoUm, Phill.,- 1829, and 
“ spike of Zycopadites” ; original of latter, which is in - the. 'York Museum* 
a* male flower) = Pugiophyilum WillkmmnL 

Cryptomerites divaricatus, Buub. v „ , . r . , 

™ = Cryptomerites dmtrtcatus, 

C. rtgidus , Phill. (A specimen very similar to j Buub 

the type is in the Manchester Museum.) ) 

Taxites laxus , Phill. = Taxites zamioidvs (Leek., ex Bean MS.). 

BpJmreda paradox a, L. & H. (and “winged seed,” Phillips, 1829} = Beanitt 
gracilis, Carr. 

“ Unknown leaves,” Phillips, 1829, pi. vii. fig. 23. (Figured sp< eime 
■■'York Museum. ) = ? (jinkgo digitata (pollen-sacs of male flower},, 

u Small vegetable bodies in groups,” Phillips, 1829, pi. vii. fig. 2d. 
specimen in the York Museum.) = ? small seeds. 


in the 


(Figured 


In 1829 there also appeared an important paper by Murchison 
On the Coalfield of Brora, in Butherlandshire , and mne of (he 
stratified deposits in the North of Scotland} ' Mnreliison’s attention 
was first called to this district by Buck land k Lyell, who 'visited 
Brora in 1824, and were led to express the opinion that the 
SutLierlandshire Coalfield should be included in the Oolite division 
of the Jurassic system. Konig contributed some notes on an 
equisetaceous plant, which he named Oneyhgonatum mrhmarium 


1 Murchison (29). 
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(no doubt identical with JEquisetites columnar is, Brongn.), and on 
some “ sub triangular or inversely cordate carbonaceous plates, 57 
wliicli are probably the scales of a female Araucarian cone. In 
referring to the Brora plants, Murchison makes the following 
observation: — “If the mode of distribution and the generic 
characters of these fossil plants be ever reduced under general 
laws, they will, no longer be regarded as anomalies, but will form 
an important addition to the natural history of the beds with 
which they are associated. 55 1 

The Fossil Flora, of Great Britain , by Bindley & Hutton, which 
appeared in parts between the years 1831 and 1837, 1 2 contains 
drawings and descriptive notes of several species of Jurassic 
plants ; several of these were communicated by the younger 
"Williamson, and others by Bean, Murray, Dunn, and Phillips. 
There is an interesting reference in Williamson’s autobiography 
to his share in the production of the Fossil Flora. He speaks 
of Mr. Dunn, Secretary to the Literary and Philosophical Society 
of Scarborough, as having urged him to undertake the drawings, 
which, were made “ at one end of Mr. Weddell’s kitchen-table, 
whilst the housekeeper was occupied at the other end with the 
several processes of providing the day’s dinner.” 3 Williamson 
was at this time a medical student living in the house of 
Mr. Thomas Weddell, a practitioner in Scarborough. 

The following list includes such plants from Yorkshire as are 
figured by Bindley & Hutton. I have added the modern names, 
ami mentioned the museums in which I have seen some of the 
figured specimens. The date of publication is appended in each case. 4 

Cychptem Beam. PL 44. 1832. (Type -specimen in the Scarborough Museum.) 

■ Otmimites Beani (L. '& H.). 

Feenptern pohjpodiwks* . PL GO, 1832.. = ZmcopterispolypodmdesfBvoriga.). 

Zycopodites fukatm. PL 61, 1 832. {Type in the British Museum, No. 39,314.) 

ss Lycopoditm falmtm. 

Ttmkpteru vlitnia. PL 62, 1833. m T. rittata, Brongn. 

Gimuptm* TkiUqmiL ' PL 63, 1888. (Figured specimens in the British Museum, 

Nos. 39,221 and 39,222.) sz Say ttwp ten's Fhillipsi (Brongn.). 


1 Murchison (29), p. 317. 

2 Linitky & Hutton (31-37). 

3 Williamson (06), p. 38. 

4 Bolton (92) does not include any of the Yorkshire Coast plants in his list of 
figured specimens, in the Manchester Muacunn 
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Cyelopteris digitata. PL 64, 1833. = Ginkgo digitata {Brongn.), 

Tterophyllum co mp t um . PI, 66, 1833. = Mtssonia compta (PhilL). 

? P. minus . Pl. 67, fig. 1, 1833. { — Anomozamites Missoni* 

P. missoni. Pl. 67, fig. 2, 1833. i 

Neuropterisrecentior. Pl. 68, 1833. = Todites Williamsoni (Brongn.) . 

JSt. ligata. Pl. 69, 1833. = Cladophlebis denticulata (Brongn.) . 

JST. undulata . PL 83, 1833. = Cladophlebis lobifolm (PhilL). 

Tceniopteris major. PL 92, 1833. (Type in the Manchester Museum.) ~ T. major, 
L. & H. 


Zycopodites Williamsonis . Pl. 93, 1833. (Type in the Manchester Museum,) 
= Tagiophyllum Williams oni (Brongn.). 

Tterophyllum pecten. Pl. 102, 1834. = WilUmnmnut pecten (PhilL), 

Ctenis falcata. Pl. 103, 1834, = Ctenis faleata, L. k H. 

Metyophyllum rugomm. PL 103, 1834. = JDietyophyllum rugosnm, L, k, II, 

Neuropteris arguta, PL 105, 1834. = Conmphns arguta (L. & II .). 

Tecopteris insignis . PL 106, 1834. (Counterpart of type - specimen in the 
Leckenhy Coll., Cambridge.) == Cladophlebis denticulata (Brongn ). 

T. propinqua. Pl. 119, 1834. (Type in the Scarborough Museum, ) 
== Zaccopteris polypodioldes (Brongn.). 

T. undans. PL 120, 1834. (Type in the Scarborough Museum.) » Clado- 
phlebis denticulata (Brongn.) (fertile frond). 

Solenites Murrayana. PL 121, 1834. (Type in the British Museum, No. V. 

3685.) = Gzehmoivshia Murrayana (L. & £1). 

Tecopteris Williamsonis. PL 126, 1834. = Todites Williamsoni (Brongn,). 

Sphenopteris Williamsonis, PL 131, 1834. (Type in the Scarborough' Museum.) 
Williamsoni ( Brongn.). 

Otopteris acuminata. PL 132, 1834. (Type in the Scarborough Museum ; 

upper part of figure.) = Otozamites amnrinatm (L. k II.). 

Tecopteris whitbiensis. PL 134, 1834. » Cladophlebis dent 'ieulata (Brongn.). 

Thlebopteris contigua. Pl. 144, 1835. (Type ill the York Museum.) = Zaccopteris 
polypodioides (Brongn.). 

Sphenopteris serrata . PL 148, 1835. .= Comopteris arguta (L. & II.), 

Otopteris cuneata. PL 155, 1835. (Type in the Manchester Museum.) 

s= Sagenopteris Thillipd (Brongn.). \ 

Tecopteris acuti folia. PL 157, 1835. = Comopteris arguta (L. k II.). 

T. obtusi folia. Pl. 158, 1835. = Klukia exilh (PhilL). 

SphcBreda paradoxa. PL 159, 1835. = Meama gracilis } Carr, 

Zamia gigas. PL 185, 1835. = Williamsoni# gigas (L. & IL)> 

Thuites expansus. Pl. 167, 1835. (Type in the Mane) tester Museum.) 

= Brachyphyllum matnillare, Brongn. 

Sphenopteris arguta, PL 168, 1835. (Type in the Manchester Museum.) 

== Comopteris hymemphytloides (Bxmgn.), 

Tecopteris dent at a. PL 169, 1835. (Type in the Manchester Museum.) 

= Todites Williamsoni (Brongn.). 

Tympanophora simplex. PL 170a, 1835. = Coniopteris hymemphyihndts 

(Brongn.). 

Tecopteris lobifolia. PL 179, 1836. == Cladophlebis lobi folia (PhilL). 

Tueoides arcuatus. PL 185, 1836. = March an ti tes enetus (Leek.). 

Equisetum laterale. PL 186, 1836. = Equisetites columnaris (Brongn.). 
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Peeoptcns haiburnmsis. PI. 187, 1836. (Type in tlie Newcastle Museum. 1 ) 
= CladophleUs haiburnensis (L. & H.). 

Brachyphyllum mmnillare. Pis. 188 and 219, 1836 and 1837. = B. mamillare 

(Brongn.). 

Zamia Icmceolata. PL 194,1836. (Type in the Manchester Museum.) = Podo- 

zmnites lanceolatus (L..& H.). 

? OtopUris acuminata , var. brevifolia . PL 208, 1837. = Otozamites acumimtus 

(L. & II.). 

? Schultes furcata. PL 209, 1837. = Baler a Llndleyana (Scliimp.), 

? OtopUris avails. PL 210a, 1837. (Type in the Scarborough Museum.) 

= ? Tmiiopteris major, L . & H. 

? Filicitcs sedopcndrioides , Brongn. Pl. 229, 1837. 

The volume of Illustrations of Fossil Hants edited hy Professor 
Lebour, consisting of autotype reproductions of drawings prepared 
for Lindley & Hutton, contains two plates of Lower Oolite plants : — 3 

Sphempteris qmnqmloba,YBx. arhmula, Phill. PL 38. — Coniopteris quinqueloba 
(Phill.), 

CryptomeriUs divaricatus. Pl. 57. = Cryptomentes divaricattts , Bunb. 

In Williamson’s papers read before the Geological Society in 
1834 and 1886, 3 a list is given of Oolitic plants, but one of tlie 
most important additions to the geology of the plant-bearing strata 
in these contributions is the correction of Phillips’ mistake as to 
the horizon of the Gristhorpe plant -bed. 

An important paper was read before the Geological Society of 
London in 1851 by Banbury, 4 On some Fossil Hants from the 
Jurassic Strata of the Yorkshire Coast , in which several species 
are critically discussed, and illustrated by accurate drawings ; the 
species specially referred to include the following : — 

Bphennpteru nephrocarpa, Bunb. (Type in the Leekenby Collection, Cambridge.) 

ss (JmmpUns hymenaphyllmdes (Brongn.) . 

Btw ra y radii n, Bunb. (Type in the Bunbury Collection, Botanical Museum, 
Cambridge.) = Baum gracilis, ' 

SagmapUm eunmita (L. k II.) = Sagenoptcris PhiUipsi (Brongn.). 

Pewptms empitom, Phill. = Laeecpteris pohjpodmdes (Brongn.). 

■Acrmikhiies WUtmm&ni (Brongn.) = Tcdites WiBimnmii (Brongn.). 

PeeopUm Phill. [Bunbury 5 b figured specimen is in the Botanical Museum, 
Cambridge; refigured, Seward (94), p. 197.] = Klitkui exiUs (Phill.) . 


1 On the authority of Professor Lebour (78), p. 115. 

s Lebour (77). 

3 Williamson (37), p. 238. 

4 Bunbury (51).;-. Sewaih £94 2 ), 
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Asterophy Hites? lateralis (PhilL) - Equisetites columnar is, Brnngn. 

Catamites Beam , Bimb. [Type in the Manchester Museum; figured by Gardner 
(86), pi. is. fig\ 2 ; vide also Seward (98), fig. 60.] = Equisetites Meani 

(Bimb.). 

Cryptomerites ? dwaricatus, Bimb. (Type in tlie Leekenhy Coil., Cambridge.) 

= Cryptomerites divarieatus , Bimb. 

Falissya ? William sonis = Fagiophyttum Willmmoni (Brongn.). 

The two folio volumes by” Zigno entitled Flora Foss ills 
Formations Oolithicm , published between 1856 and 1885, 1 * 3 contain 
numerous references to British Jurassic plants ; these are quoted 
in the lists of synonyms of the various species dealt with in the 
Catalogue. 

In Hugh Miller’s Testimony of the Rocks? reference is made 
to the occurrence of several plants in the Helmsdale deposits of 
Sutherland shire 5 identical with Lower Oolite species from the 
Yorkshire coast. The Mesozoic flora of Scotland is in need, of 
further investigation, and it is proposed to deal elsewhere with the 
botany and geology of these northern species. 

In 1864 Leekenhy 4 described and figured u some ne w or 
imperfectly known species” of East Yorkshire plants; most of the 
specimens dealt with are included in the Leekenhy Collection, 
which Professor Adam Sedgwick purchased in 1872 for the 
Wood wardian Museum, Cambridge;* — 5 


Cycadites samioidcs , Leek. (Type' in the Leekenhy Coll., Woochvardian Museum, 
Cambridge.) = Taxites zamioides (Leek., ex Bean MS.}. 

[Falaozamia.pecten' = F * 

FtergphyUmn . comp turn ■ A Eilsmiia mmpia (PhilL). 

B.'mediamm?tiQ(fc.* 'ex'- Beau MS. ) ^ ? *•» » 

yy ,! T , T) \ ~ A. medmna (Leek., ex Bean MS.). 

F. a)igmnf(>lmm, Leck., ex. BeanMS, J ; 

f P. minus, L. & H. .== Ammozamitm (PhilL), 

Ctenis ZecJcenbyi, Leek;, .ex Beau MS, s= FUlozamites Zeckcnhyl , : 

Otopteris medium , Leek.- (Type in the Leekeuby Coll.) » OtuzmnUa Skani 
(L. & II.). 

0. Imceolata, Leek., ex Bean MB. . - Willmnmnui pecten .(PhilL). 

0. grapMca, Leek., ex Bean MS. (Type in the Leekenhy Coll.) Otozamites 
^rapldms ex Bean MS-.}*-' 

0. ienuata, Leek., ex Beau MS. (Type in the Leektmby Coll) ». 0. Bun*-, 
buryanus, Zign. 


1 Zigno (58-"8fi). 

3 Miller (57), pp. 477 et seq. 

3 Vide also Judd (73). 

4 Leekenhy (64). 

5 Clark, J. W. k Hughes, T. Melvenny (90), vol. ii. p. 465, 
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^ ^ ^ ]' ~ Coniopteris hymenophylloides (Brongu.). 

Sphenopteris modesta, Leek., ex Bean MS. (Type in tlie Leckenby Coll.) 
= Sphenopteris prineeps , Presl. 

S. Jugleri , Ett. (Type in the Leckenby Coll.) = Muffonlia Goepperti (Bunk.). 
Neuropteris arguta , L. & H. (Figured specimen in the Leckenby Coll.) 
= Coniopteris aryuta (L. & H.). 

Feeoptms polydadyla , Gbpp. (Figured specimen in the Leckenby Coll.) 
—Matomdwm Goepperti (Ett.). 

Phlehopteris propinqua (L. & II.). = Laccopteris polypodioides (Brongn.). 

Phlehopteris Woodward 'ii, Leek. (Type in the Leckenby Coll.) = Laccopteris 
Woodwardi ( Leclc.) . 

Pticoides erectm , Leek., ex Bean MS. (Type in the Leckenby Coll. ; refigured, 
Seward (98), p, 233.) = Marchantites erectm (Leek., ex Bean MS.). 

The writings of Morris, 1 Carruthers, 2 Starkie Gardner, 3 and 
others contain scattered references to descriptions of Lower Oolite 
plants ; several species of the British Jurassic flora are dealt with 
also by Saporta 4 in his Monograph on the plants of this period. 

The most important of the more modern contributions to our 
knowledge of the Jurassic plants of England is unfortunately 
written in the Swedish language, and is not accompanied by any 
illustrations. In 1880 Eathorst 5 published a series of notes on his 
visits to various English Museums, together with observations 
made in the held at some of the principal plant localities on the 
Yorkshire coast. The same author discovered a new plant-bed 
between White Eab and Scarborough, which enabled him to add 
some new species to the Lower Oolite flora. Eathorst’s notes 
have proved of considerable value in the examination of the 
Yorkshire plants, and his opinions on the several species are 
frequently referred to in the descriptive part of this Catalogue. 
The following new species are mentioned or briefly described, 
but in some cases I have been led to identify them with species 
previously recorded. Whether or not . Eathorst’s supposed new 
species should be retained, there can be no question as to the 
great value of his critical notes. 

Aitthrophy qmti, n.sp. = Ctmis, * p. 

Niismiia tcaninerm^ u.sp. = Nllsmua temdnervi s, Nath. 


1 Morris (41). 

2 Camitbers (66) (07) (69 1 ) (69-) (70). 

3 Gardner (86). 

4 Saporta (73) (7o) (84) (91). 

3 Sathont (80). ■ 
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Ginkgo ivJrithiensis, n.sp. (Type in the British Museum, Xo. 30,331.) = Ginkgo 
whitbiensis, Nath. 

Qtozamites distems, n.sp. 

Czekanowskia lleeri, n.sp. 

Taxites brmfolim, n.sp. 

Among the works dealing more especially with the stratigraphy 
of the Lower Oolite rocks of Yorkshire, reference may be made 
to the Geological Survey Memoirs by Messrs. Fox-Strangways, 
Barrow, 1 and H. B. Woodward, 2 and to a series of valuable papers 
by Hudleston, 3 4 published in the Proceedings of the Geologists’ 
Association, also to Etheridge’s Presidential Address of 1 882. 

The second volume of the Geological Survey Memoirs- cm 
the Jurassic rocks of Britain, contains a long list of fossils by 
Eox-Strangways, who acknowledges assistance in the revision of 
the plants by Clement Reid. 5 As this is the most recent list 
of plants hitherto published, and is largely founded on the notes 
by Xathorst to which reference has already been made, I have 
enumerated those species from Fox- Strang ways’ list which are 
referred to as “species now recognized,” adding in each case the 
names employed in the present Catalogue. A change of nomen- 
clature has been adopted in several instances, the reasons for the 
changes being stated in the description of each species :~~~ 

Equmtnm eolumnare, Brongn. « EquUetites eolummris Brongn. 

TucoMe* arcmtw > L. &H. ) _ Mmhan t ites erectm (Leek,, ex Item MS.). 

I. erectus, Bean MS. ; 1 

Lycopodites faleatm, X. •& II. = LympmUtes falmtm,- L. k H, 

Ehytlothem lateralis , Pliill. =: Equketites etdummrw % Brongn, 

Sa S cmptm S m l mt, l , L. & H. i _ Sagemptnh mUip » ; (Bronjm.). 

X. Philhpm, Brongn. ) 

Schizomura Beanii, Biuih. = EqumtHes 

AermtkMtm primeps , Presl ■=■ Spftenopterk princep*, Fresh 

hnmgu. | = Toditcs IFiUmmmu (Broivjrn.). 

A. fy iihmmms, Brongn. ) 

. Anthrophyopsis, ' a . sp. =, Otmis , sp. 

Aspleninm argutulum , Heer =. ChdqphhUs dmtmtluki (Brongn.), 1 
A. Petmschwm, Heer = ? G. dentmiluta. 

A. whitbiense , Brongn, « CladophUHs dmtimlatu (Brongn.). 


1 Fox. -Strang ways & Barrow (82) ; Fox-Strangways (88) (92') (02- ) » 

2 Woodward, H. B. (95). 

3 Hudleston (74) (76) (78). 

4 Etheridge (82). 

6 Fox-Strangways (t)2 2 ). 
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* | a* Cladophlebis lohifolia (Phill.). 


: Laceopteris polypodioides (Brongn.). 


Clathropteris Whitbiensis, Brongn. MS. = Dictyophyllum rugosum, L. & H. 
Dickmnia hymenophylloides , Brongn. = Coniopteris hymenophylloides (Brongn.). 
1). nephrocarpa, Bunb. = C. hymenophylloides. 

Dictyophyllum leckenbyi, Zigno \ 

D. Bfilssoni , Brongn. > = Dictyophyllum rugosum (L. & II.) . 

D. rugosum , L. & II. ; 

Marzaria Simpsoni, Phill. = ? Laceopteris polypodioides (Brongn.). 

Pachyptcris lanceolata, Brongn. = Pachyptcris lanceolata (Brongn.). 

Peeoptens acutifolia, L. & H. = Coniopteris arguta (L. & 3L). 

P, arguta , L. & II. = C. arguta . 

P. empitosa, Phill. = Laceopteris polypodioides (Brongn.). 

P. eurtata, Phill. = Todites Williamsoni (Brongn.). 

P. dentata , L. & H. = Todites WilUamsoni (Brongn.). 

P. denticulata, Brongn. = Cladophlebis denticulata (Brongn.). 

P. exilis, Phill. = Klukia exilis (Phill.) . 

P. haibumensis, L. & 3EL = Cladophlebis haibumensis (L. & II.). 

P. ineomtans, Phill. 

P. lohifolia, Phill. 

P. polydactyla, Gopp. = Matomdium Goepperti (Ett.). 

P. tmdans , L. & II. = Cladophlebis denticulata (Brongn.). 

P. nndulata, L. & H. = Cladophlebis lohifolia (Phill.). 

Phkhopteris conti gua, L. & H. ) 

P. polypodioides, Brongn. i 
P. Woodivardii, Leek. = Laceopteris Woodwmdi (Leek.). 

Sphmopferis affinis, Phill. =■ Coniopteris hymenophylloides (Brongn.). 

8, arbmcuh , Phill. = ? Sphempteris Murray ana (Brongn.). 

8. arguta , L. & II. = Coniopteris hymenophylloides (Brongn.). 

<§', athyroides, Brongn, = C. hymenophylloides or 8. Murray am. 

8, erermlata, Brongn. \ 

: 8 . dismeiulis 9 Phill, j 

P. Jugleri, Ett. = Ruffordia Goepperti (Bunk.). 

*$'. Phill. = Coniopteris hymenophylloides { Brongn.). 

6*. quinqueloba , Phill. = Coniopteris qumqueloba (Phill.). 

6’* soeialis, Phill. = Coniopteris hymenophylloides (Brongn.). 

'S. Willmmonis , Brongn. = Sphempteris WilUamsoni , Brongn. 

Tmiiopteris major, L. & II. « Tceniopteris major, L. & II. 

P 'oralis, Sternb. = ? Tmiiopteris major, L, & II. 

vUtuta, Brongn. ~ Tmiiopteris riitata, Brongn. . 

Ihyrmpteris Mgakiam, Hear » Coniopteris hymenophylloides (Brongn.). 

T, Murmyam, Bronpi. w Sphencpteris Miirrayana (Brongn,). 

: AtmmzmnUm Lmdkymim , Schimp. = Ammozamites Kilssoni (Phill.),. , 
Araucaria Phillipsii, Carr. ~ Aratmriies PMUipsi, Carr. 

JMm* gracilis, Bunb. = 'Baicra gracilis , Bunb. 

P. long if alia, Phill. ~ Baicra Phillipsi, Nath. ■ 

P. Mwrophylln, Phill = Baicra Lmdleymm (Schimp.). 

Beau in gracilis, Carr. = Bcania gracilis, Carr. 

Brae hy pity Hum mamillare , Brongn. — BrmhyphyUiimmmiillare, Brongn. 

Ik setmum, Phi 11. — Chdrokpis setmus (Phill.). 

■ , . fJryptowritci dimrmtus, Bunb. = Crgptomrites -divamatm, ; Bunb* 


s Coniopteris hymenophylloides (Brongn.), 


16 


lOTKODUCTrOK. 


Cryptomerites rigulus, Phill. = Cryptomerites dimrieatm , Bunb. 

Ctenis faleata, L. & H. = Gtenis filcata y L. & H. 

Cyeadites zamioides, Leek. = Tmiies samioida (Leek*, ex Bean MS,)* 
Gzekanowslcia Heeri , Hath. 

C. rigid, a, Heer = CzelcanowsHa Murray ana (L. & II.) . * 

C. setacea, Heer. 

Ginkgo digitata , Brongn. = Ginkgo digitata (Brongn.). 

G. Euttoni , Sternb. = G. digitata (Brongn.), var. Euttoni. 

G. whitbiensis, Nath. = G» whitbiensis^ Nath. 

Nilssonia angustifolia, Bean MS. = Nilssonia medium (Leek., ex Beau MS.). 
N. compta, Phill. = N compta (Phill.). 

N. medium , Bean MS. ) _ mediaMU 

N. ienuicaulis, Phill. i 

jV. tenuinervis, Nath. = N.iemdfwrm^ Nath. 

Otozamites acmmatus, 'L. & If, ~ Qtbzmnites miminatus (L. k II,). 

O . Beanii, L. & H. = 0. Heard (L. & H.). 


0. distans, Nath. 

0. gracilis , Phill. = Williamsonia pecten (Phill,). 

0. gramineus, Phill. 

0. graphicus , Bean MS. = 0. gra-phiem (Leek., ex Bean MS.).- 
0. lanceolatus I = Q (L . & IL) . 

0. latifolius , Phill. i v 

0. medianus, Leek. = <9. (L. & II.). 

0. obtusus, L. & H. = 0. obtusus , var. oolitkm* 

0. parallelus, Phill. 

(9. tenuatus, Bean, sp. = 0, Bunhuryanm, Z'ign. 

JPodozamites distans , Presl j 

JP. lanceolatus , L. & H. > « Tudozamilc t knmlatm (L, & If.). 

JP. kneeolaius, var. wiwor, Schenk / 

BterophjUum rigidum, Phill 

Btilozamites Leckenbyi, Bean, sp. ss BiilozamUrs Leehmhjt (Leek., e\ Be m MS.)* 
Schizolepis , sp. 

Solenites fur cata, L. & H. = Baler a Lindhyam '(Scliimp.). 

& Murmyana , L. & H. = Czekimomkw Mmrayam. 
■■:8pher®daparadoM).Tj.-.fc&..^ Bmiia graeilis, Carr, 
f Sphcsnozamites imduhtm , Sternb, WUlimmmm gigm (L. & XL)., 

Taxif.es brevifolim, Nath. 

T. laxus , Phill. = Taxiies zamioides (Leek., ex Bean MS. . 

Thnyt.es expansus, Sternb. = Bruch yphyll urn mmnilkn, ttnniiru. 

Walehia Williamsonu , Brongn, = Pagiophyllum :Br«iign,). 

Williamsonia gigas , L. & H. = Williamsonia gigm (L. k II.). 

Ill hastula, Bean MS . ) . riT , ml . n , 
r.^, M j = W. pecten (Hull.). 


A glance at a geological map of England reveals the existence of 
a hand of Jurassic rocks stretching diagonally across England from 
the coast of Yorkshire to Dorsetshire in the south-west. Between 
the Yorkshire strata and those of corresponding age in the midland 
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and south-west districts there is a striking* difference as regards 
petrological characters, thickness, and fossil contents. The sedi- 
mentary rocks in the north-eastern area consist of a considerable 
thickness of estuarine or freshwater deposits, with here and there 



Fig. 1 . — Geological Sketch -map of part of East Yorkshire. ■ 

a thin marine band, whereas in the other districts the Lower 
Oolite rooks are almost exclusively of marine origin. The country 
between Whitby and a few miles south' of Scarborough is occupied 
by Middle and Lower Oolite and Liassic strata; the accompanying 
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map shows the position of the most important localities in this 
part of the coast from which Lower Oolite plants have been 
obtained. 

The sketch-map shown in Pig. 1 is a simplified form of part of the 
larger map published in the volume of the 'International Geological 
Congress of 1888. While illustrating the relation of the Estuarine 
Series of the Inferior Oolite (Bajoeian) to the Middle and Upper 
Oolite and to the Cretaceous rocks, it marks the position of the 
chief localities from which the fossil plants dealt with in the 
following pages have been obtained. 

The moorlands and hold headlands of North -East Yorkshire 
constitute an elevated region which is bounded on the west by 
the low-lying Tiiassic plain of Central Yorkshire, (too logically 
this district is marked off from the other Jurassic areas by well- 
defined characters ; the rocks composing it are chiefly arenaceous, 
with some Oolitic limestones and ironstones and a few thin seams 
of coal. The occurrence of some subordinate marine beds affords 
evidence of the frequent oscillations of level in this part of 
England during the Jurassic period. Broadly speaking, the East 
Yorkshire rocks of Lower Oolite age consist of three important 
Estuarine Series separated from one another by thin, bands con- 
taining marine fossils. The following classification illustrates the 
relative positions of these two types of sediments 


fCornbras]]. 


Upper Estuarine Series. 
'ScarWoitghor Grey Limestone Series. 


Lower Oolite, -< 


Middle Estuarine 'Series, 

Millepore Series. 

Lower Estuarine Series. 

The Dogger and Blea Wyke beds. 


These Lower Oolite rocks of England are correlated with part of 
the Middle or Brown Jura of Germany (L. von Bm*h and Qm-udodf ; 
= Dogger of Oppel), and with the Batkmian and Jiujosbm of 
Erench geologists. 1 

The Yorkshire Logger , exposed in the cliff sections of Bleu 
"Wyke, High "Whitby, Saltwiek, and elsewhere, forms the bmvd 
member of the Lower Oolite rocks ; it is a littoral formation, 


1 F ox- Strang ways; (SB),- p.. 132 ; iKa'yser.-. (95), p, 238, 
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consisting largely of rounded blocks (the so-called doggers) of 
sandstone and ironstone. 

I. lie Lower Estuarine Series , exposed at various localities on the 
coast between Robin Hood Bay and Hunt cliff' (the latter is situated 
a lew miles further north than the coastline shown in the map), 
consists of a considerable thickness of arenaceous and argillaceous 
sediments, associated with beds of oolitic ironstone, thin coal-seams, 
and an abundance of carbonaceous matter. This succession of 
estuarine sediments containing plant remains is capped by a thin 
marine band known as the EU&r Beck bed,. This is succeeded by 
tlie Milk pore bed, so called from the occurrence of the Polyzoan 
JFaphmcm strain mea 1 (Phill.) ( «* Millepora and Cricopora straminea ), 
which consists of ferruginous sandstone and limestone, and is 
exposed at Cloughton Wyke in its arenaceous facies, and at Gris- 
ihorpt* Bay and Cayton Bay as a limestone. Above the Millepore 
bc<l we pass up into the second series of freshwater or estuarine 
bet Is, known as the Middle Estuarine Series. These deposits 
constitute tin* principal coal-bearing series in the Inferior Oolite, 
and include the famous plant -bed of Gristhorpe Bay. Prom the 
Middle Estuarine rocks a certain amount, of jet has been obtained ; 
but most of the well-known Wliitby jet is of Upper Liassic age. 

Another marine intercalation, the Scarborough or Grey Limestone 
Series, rests on the Middle Estuarine beds ; these blue and grey 
limestone n exposed, in the cliffs at Cloughton Wyke, form the most 
important marine development in the Yorkshire Oolites. Resting 
on the Scarborough limestones there is a third succession of fresh- 
wafer si rata, known us the Upper Estuarine Series , consisting of 
hard siliceous rocks, sandstones, shales, and ironstones, including 
.much • earbonucecms matter. Some species of plants have been 
obtained imm ^andsfom; strata in the lower part of this third 
h>tuarine Sera s, which occupies nearly the whole of the moorlands 
of the East Yorkshire? urea. 

At tin summit of the Inferior Oolite we have the Gornbrash , 
so named by \\ illiam Smith, which is made up of calcareous beds 
containing abundant marine fossils, and is exposed in the Cayton 
and Gri>thorpe Bay sections. 
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The conditions under which the estuarine sediments of the 
Yorkshire area were laid down are briefly dealt with in the con- 
cluding-, pages- of the Catalogue. ■ As the present volume deals only 
with the Inferior Oolite plants of East Yorkshire, the consideration 
of the Stonesfield flora and of other Oolitic plants recorded from 
various British localities is reserved for the second volume of the 
Jurassic Flora Catalogue. 


JURASSIC PLANT-BEARING STRATA OF FRANCE, 
GERMANY, AND OTHER COUNTRIES. 

The following incomplete account of extra-British. Jurassic plant- 
bearing strata is intended to draw attention to the principal floras, 
which present a more or less close resemblance to that facies of 
Jurassic vegetation represented by the plants from the Yorkshire 
coast. In the following lists of plants the right-hand column is 
intended to illustrate the resemblance- or possible identity of British 
species with species described from other countries a more detailed 
comparison may be found in the descriptive part of the Catalogue. 

FRANCE. 

One of the earliest notices of French Jurassic plants occurs in 
a memoir by Desnoyers 1 on the Oolite rocks of Mo.jBp.rs in the 
department of Sarfche in the north-west of France, containing a few 
notes by Brongniart on some species of fossil plants. 

Borne years later Pome! 2 3 4 published a series of notes on Jurassic 
plants from several localities and horizons, and proposed a large 
number of new generic names, most of which have not been, retained, 
A small number of species is enumerated also by Brongniart in 
his Prodrome* of 1828, and in the Tableau 1 published in 1K-J0; 
but it is in the well-known volumes by Baportu 5 that wo tiial 


1 Brongniart, in Desnoyers {‘241, 

2 Pom el (49). 

3 Brongniart (28 ! ), p. 198, 

4 Ibid. (49), p. 105. 

8 Saporta (78) (75) (84) (91), 


INTRODUCTION. 21 

the fullest account of the Jurassic plants of France. Some of the 
figures in Sap orta’s monograph are reproduced from drawings 
originally prepared for Brongniart, and these enable us to recognize 
certain species which are mentioned but not described in the 
Prodrome and the Tableau. Several of the specimens figured in 
Saporta’s volumes are in the Museum of Natural History and 
in the School of Mines, Paris ; , an examination of some of the 
type- specimens impressed upon me the need of considerable caution 
in drawing conclusions from the figures alone, many of which are 
far from accurate. In the following list only such plants are 
included as present a close resemblance to East Yorkshire species, 
or agree approximately in age with the British species. Several 
species of Sphenopterk , Scleropteris , Qladophlebis , and other ferns 
have been omitted, as they are often founded on fragmentary 
and insufficient material. Most of the strata from which the 
Jurassic plants of France have been obtained are of marine origin. 
Among the most important localities from the point of view of a 
comparison of the French and English species are Mamers 
(Bathonian), D’Etrochey (Cornbrash), and Chateauroux (Corallian), 
in the departments of Sarthe, Cote d’Or, and Indre respectively. 
The numerous fossils referred by Saporfca to Algae need not he 
considered; they have no representatives in the Yorkshire beds, 
and most of them have in all probability no claim to be included 
in the plant kingdom. 

YoL I. 1873. 

Equmfum Tuvalu, Sap., p. 248, pi. 30, figs. 1-4 (Bathonian) ; cf. Equisetites 

Mltimnarhy Brongn..' 

Sphenopterk Pellati , Sap., p. 278, pi. 31, fig. 1 (Kimmeridgian) ; cf. Coniopteris 
h ymmwphyllmdm (Brongn.), 

(Jmmpterm confirm, Sap., p. 289, pi. 31, fig. 3 (Corallian) ; cf. Coniopteris 
hymemyphylkidm (Brongn.). 

Miermiktitm rutenmm. Sap., p, 309, pi. 33, figs. 2-4, and pi. 44 (Bathonian) ; 

cf. Laeeopieris Woodwardi, (Leek.). 

J f, fYo&dwardUmutn , Sap., p. 313, pi. 33, figs. 5-7 (Bathonian) ; laeeopteris 

Wmdimmii (Lack.). 

Slaekypteris tttopfajllu, Sap., p. 387, pi. 50 (Corallian) ; cf. (pars) Coniopteris 

qmnqueiohti (Phili). 

Lomatopteru Moretiam , Sap., p. 396, pi. 51, figs. 4-6; pi. 52, figs. 1-5 
(Bathonian). (Also other species of Lomatopteris, which do not appear to 
he represented in the Bast Yorkshire flora.) 
fmmpUm vittata , Brongn., p. 444, pi 64, figs. 1-5 (Kinetic) ; = ? Z vittata . 
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Jeanpaulia longifolia (Pomel), p. 464, pi. 67, fig. 1 (Corallian} ; cf. Balem 
gracilis. 

/. obttrn , Sap., p. 466, pi. 67, fig. 2 (Corallian) ; cf. B. gracilis* 

/. laciniata (Pom.), p. 467, pi. 67, fig* 3 (Goialliaiij | cf. Bakrti Lindky&na*. 

/, ftabelliformis (Pom.), p. 468, pi. 67, fig. 4 (Corallian) * 

Vol II. 1875. 

Cycadites Belessei, Sap., p. 73, pi. 83, figs. 5-7- (Great. Oolite). 

Zamites Moreaui, Sap., ex Brongn. MS., p. 92, pi. 84, figs. 1-3, and pi. .85, 
pp. 1 and 2 (Corallian) ; cf. Williamsonia gigm (L. & H.) and Otmamitm 
acmninatus (L. & H.). 

Z. rnerosm, Sap., p. 97, pi. 86 (Corallian); cf. Otozamitm ammimtm (L. k H.}. 

Z. Feneonis , Brongn., p. 99, pis. 87-92 (Corallian and Kimerulgiau) ; 
= (pars) Wittiamsonia gigm (L. k H.)* 

Z. GlaravaBemis , Sap., p. 108, pi. 93,. fig. 1 (ICimeridgiaa)-; of. WiUummnm 
gigm (L. & II.). 

Z. Menemeri , Ileer, p. 112, pi. 98, fig. 2 ; cf. W. gigm. 

Z. distractm , Sap., p. 115, pi. 98, pp. 4 and 5 (Kimericlgkn),; cf, Olnzmnitm 
muminatus (L. & H.). 

Otozamites recurrem , Sap., p. . 146, pi. 101, figs. 2, 3 (Bathonian) ; 

. = ? Otozamites graphicus (Leek.), 

0. graphicus (Leek.), p. 153, pi. 102, pp. 2, 3 {Bathonian) ; zz (), graphkm 
(Leek.). 

0. Brongniariii , ScMmp.,p. 155, pi. 103, fig. 4 (Bathonian). 

0. pterophylhidcs , Scliimp., ex Brongn. MS., p. 157, pis. 104-108 Bathonian) ; 
cf. O. obtusus, Tar. oolitiem. 

0. microphyllm , Brongn., p, 166, pi. 108, fig. 2 (Bathonian), 

O. marginal, us, Sap,, p. 168, pi. 109, fig. 1 (? Bathonian) ; = Ofmmultm Beam 
(L. & H.). 

0. JReglei (Brongn.), p. 170, pi. 109, figs, 2-7 (Bathonian) , 

0. dec-arm, Sap., p. 177, pis. 110, 111 (Cornbmsh) ; cf, O, ammin&im 
(L.&H.). 

O. lagotis, Brongn., p. 179, pi. 110, fig, 2 (Bathonian). 

Sphmozmutes Brongniariii, Sap., p, 186, pi. 112, figs, 2-4 (Bathonian)'; cU 
Sewardia arMata{S&p.)J 

8. Fossil, Zign., p. 191, pi 114, figs. 1, 2 (Kimiaeridgian) ; d. Otozamites 
Beani (L. & H.). 

VoL III. 1884. 

Trkhopitys laciniata, Sap., p. 260, pi. 155, figs. 3-9 (Corallian) ; H. Bmwt 
Lindkyana . 

jBuicra longifolia (Pom.), p. 279, pi. 159, figs. 1, 2 (Corallian); cf. 11. gnifi/i-i, 

Bunb. 

Brachyphyllum JDesnoyersii (Brongn.), p. 331, pis. 163, 184 (Cornbrash) ; d. 
Brachyphylhmi mamillare, Brongn. 


1 A Wealden species ; YideZeiller (97), p, 58, and Seward (95), p. 173* 
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Braehyphyllum Morcauanum , Brongn., p. 341, pis. 165-168 (Corallian) ; cf. 
IK mamillare. 

B . Jauberti , Sap., p. 849, pi. 165, figs, 1-4 (Corallian) ; cf. B . mamillare. 
Fachyphyttum rigidnm (Pom.), p. 391, pis. 177-179 (Corallian) ; cf. Bayio- 
phyttum WUlimn'mii (Brongn.) . 

ArauearitM Moreauam (Pom.), p. 425, pis. 184, 185 (Corallian) ; cf. 

Araucarites Phillipsi , Carr. 

VoL IY. 1891. 

Laccopteris Fahrei , Sap., p. 384, pi. 285, fig. 3 (Bathonian) ; =? Laeeopteris . 

(The veins do not show any anastomoses ; cf. Z. Baintreei.) 

Otozamites Bunburyanm , Zign., p. 460, pi. 298, fig. 1 (Bathonian) ; zr Otozamites 
■ Bunburyanm , Zign. 

A lew species of Inferior Oolite plants have been recorded by 
niche & Bleieher 1 from strata in the neighbourhood of Nancy, 
but the fragments figured are too small to admit of accurate 
determination. 

Additions have been made to the plants from French Jurassic 
strata by Crie, who records some new species from Mamers and 
other localities. This author has also published brief notes on the 
comparison of French Jurassic plants with species from England, 
Portugal, and the Southern Hemisphere . 2 A fern described by 
Zeiller as Acrostuhides rhombifolim , var. rarinervis, Font., from 
the Ores bigarre of Saint-Germain bears a close resemblance to 
Todites Williammd from the English Oolitic rocks . 3 

GERMANY. 

The chief developments of Jurassic rocks in Germany are referred 
by Kayser 4 to three principal areas : 

L Frank#- Swabian arm, forming a large curve, “one arm of 
which extends with a south-easterly strike from the region 
of Coburg to Regensburg, whilst the other stretches thence 
in a south-westerly direction to the foot of the Black 
Forest. ” The passage - beds between the Ebuper and' 


1 Fliehe & Bleieber (82). 

2 Crie (86) (87) (88). 

2 Zeiller (88). 

4 Kayser (95), p. 239. 
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. Liassic rocks of the north arm of this area have afforded 
a particularly rich flora, which has been described in 
detail by Schenk 1 ; this flora is referred to later. 

2. North-West Germany; from Helmstedt and Quedlinhurg to 

the Teutoberger Wald. Several Wealden species have been 
described from this region. 2 

3. Upper Silesian Jura . A belt thirty miles long, from Cracow 

to Kalisch. 

Kurr 3 has described a few species of plants from the Swabian 
Jura, which suggest a Liassic horizon ; a few of these may be 
compared with East Yorkshire species : 

Zamites Mandelslohi, Kurr; cf. Otozunntes prmilMm (Hull ). 

Zamites gracilis, Karr ; cf. small forms of WiUiammm pvdm (Phil!.), 

From the Solenbofen heels in Franconia, 4 which are classed with 
the Upper or White Jura, several plants have been recorded, 
especially species of conifers. 

The fossil flora of Bamberg, Bayreuth, and other localities in the 
Franconian area is one of the richest in Europe. Plants from these 
localities have been described by Sternberg, Goppert, Braun, and 
others, but it is to Schenk 5 6 that we owe the most complete account 
of this Bhmtic-Lias flora. Attention has been called by Braun/"' 
and more recently by Nathorst, to the close agreement or even 
identity of many of the Franconian plants with species of Lower 
Oolite age from East Yorkshire. The following list includes such 
species as illustrate most clearly the marked Lower Oolitic facies 
of the Keuper and Lias flora. 

Equisetites Muensteri , Sternb. ; cf. E. cnhimnaris, Brcmgn. 

Baiera taniata , Braun; cf. Baiera BhiUipsi , Nath. (Some of the examples of 
B, tceniata figured by Schenk are identical with Yorkshire Hpcciimms ; c.g., 

■ cf. pi, ix. fig.. 4 of the present volume, and Schenk’s pi. v. fig. 2.) 

Jeanpaulia Mmisteriam (Presl) ; cf. Baiera yrmilis, Bunh, (cf. pi ix, fig. 8, and 
Schenk, pi. ix, figs. 7 and 10). 


1 Schenk (67). 

2 Vide Seward (94), pp. xvm. cf seq. 

3 Kurr (45). 

4 Unger (52) ; Thiselion-Dyer (72 l ) (72-), etc. 

6 Schenk (67). 

6 Braun (43). 
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Acrostiehites Goeppertimms (Miinst.) ; cf. Todites Williammii (Brongn.). 

A. prineeps (Presl) Sphempteris princeps, Presl. 

Asptmites Itocmrti (Presl) ; cf. GladophleHs dentieidata (Brongn.). 

A . Ottonis (Gopp.) ; cf. C. denticulate (fertile pinnae). 

Bagenapteris rhoifolia, Presl; cf. Sagenopteids Fhillipsi (Brongn.).; (Of. Text-figs. 
24-26, and Schenk, pi. xii. fig. 1 ; also pi. xyiii. fig. 2, and Schenk, pi. xiii. 
fig. 4.) 

• Fhlebopteris qffinis, ■ Schenk ; cf. Laccopieris polypodioides (Brongn.). 

Th mmrntap teris Miimteri , Gopp. \ 

JMetycpfryttum obtimhhum , Schenk > cf. Dictyophyllum rugomm (L. & H.). 

1). amtilobum, Schenk ) 

CkithfftpUrk phtyphytta, Brongn, ; cf. D. rugomm . 

Laccopieris ehgam } Presl ; cf. Laccopieris Woodivardi (Peek.). 
lacwpUri, Gocpperti, Schenk 1 £ pol y podioieks (Brol ign.). 

L. Mmmtm , Schenk ) ° ' 

TmiiopUru temdnervis , Brauns . _ 

T. stmanenra, Schenk f et T ‘ mtMa ’ ***&■ 

JWMmmia polymorpha , Schenk ; cf, Nilmnia compta (Phill.), (Cf. pi, ix. fig. 5 ; 

and Schenk, pi. xxix, fig. 11, and pi. xxx. fig, 4.) 

Za mites diduns, Presl ; cf. j PodozmmUs lanceolatus. 

L'temphyllum Carnalliamm. Gopp, ) „ 

r* " - .... i cf. Dioomtes. 

HraumanuMf Gopp. J 

I*, incomtam , Gopp. ; cf. Anomozamites Nilssoni (L. & H.). 

Mrmhyphythm Muemteri , Schenk ; cf. Oheirolepis sctosus (Phill.). 


ATJSTEIA. 

Jurassic plants are poorly represented in the Austrian Empire. 
The well-known. Boras of Lunz in Lower Austria and Baibl in 
Carinthia belong to an earlier epoch, and present but few points of 
contact with the Lower Oolite Bora of England. 

'From Bteierdorf in Banat in the south-eastern part of Hungary, 
Eftiugshausen . 1 described a few plants in 1852; but this Bora has 
been more fully dealt with by Andrae, 2 who recognized nine species 
as identical with Lower Oolite types from the Yorkshire coast. As 
a few only of Andrae’s plants are figured it is impossible to express 
any opinion as to the identity of some of the species with Lower 
Oolite types, 

MgumtUm fatemiU, Phill. = ? E, colummrw , Brongn. 

■ Ggchpterw digitate m Ginkgo dig Haiti (Brongn,). 

SphmopUrw oidudfilia, And. ; cf . Todites Williamsoni (Brongn.). 


Ettingshausen (52). 


2 Andrae (55). 
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Alethopteris PMllipsii (Brongn.) p OlaiophleUs dmticulata (Brongn.). 

A. drntata (L. & H.) 1 

Gyatheites decurrens , And ; of, Klukia exilis (PliilL) and ConiopUm ttrguia 
* (Xr. & H.). 

Polypodites cremfolius (PliilL) = Zaccopteris polypodwide# (Brongn.). 

Gamptopteris Nihsoni (Brongn.) ; cf. 1 Diefyopkylltm rttgomm, h. fc II. 

Pecopteris Mur ray ana, Brongn. r= F Conwpteris hymewphyllmdes (Brongn.). 
Andriania baruthina, Braun ; cf. Zaccopteris pulypodiouks (Brongn.). 
Tamiopteris vittata, Brongn. 

Samites Sehmiedelii (Stand).) = Wittianmnia gigas (L. & II.). 

%SyulZm m , G8pp. } cf - r - < ML >- 

Protorhipis Ptuchii, And. 1 

In 1888 Stur 2 described several species of: Jurassic plants front 
Grojec in Galicia, and more recently Itaciborski 3 lias published an 
important memoir on the fossil flora of the Cracow district obtained 
from the mines of Grojec and other localities. Many of Uaeiborgki’s 
species are undoubtedly identical with East Yorkshire plants ; and 
the flora as a whole presents a closer agreement with that of the 
Inferior Oolite than with any other period. Itaeihorsld recognises 
the correspondence between the Cracow plants and those from the 
Yorkshire coast, but from the presence of Thmnfehlia and some 
other Ehsetic types he concludes that the flora he describes is 
slightly older than the English flora. 

The following list, which does not Include all the species, 
illustrates the striking Lower Oolite facies of the Cracow flora : — 

Dcmam microphylla, Bac. 

Todea Wittianisonis (Brongn.) =s Todites Williamson i { Brongn . ) . 

T. princeps (Presl). (BaciborskPs figures do not afford satiirfaatory evidence of 
the occurrence of this species.) 

Kluhia exilis (PhilL) j 

K. acutifolia, Bac. | =X exilis (PbiH,). 

K. Phillipsii, Bac. ? . 

Dicksonia ffeern, Bac. : zz GoniopterisZiymempkylhides 
Ih lohifolia (PliilL) = Cladophkbu hbifolia (PhilL}. 

Thympteris ? Murmyam (Brongn.) = Gormptem hymmophglimdm (Brongn,). 
Zaccopteris Phillipsii , Zign. = ? Matmiiditm Gmpperti (Ett.), ' 

Microdictyon Woodwardii (Leek.) zz Zaccopteris Woodward* (Lock,), 

Hymenophy Hites? Zeilleri , Bac.; cf. Ituffordia GoepptrU (Dunk.). 


1 Tide also Zeilier (97), pi. xxi. p. 51, 

2 Stur (88 s ) . 

3 Baciborski (94). 
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('tt)tis wipknmule* (Ett.) \ 

ft PntmMh Stur ! ef. Ctmis, sp. 

Mtusc/meri) Hue. ’ 

T/iutii/, Mia Mtiirurmi* (L. & H.) ; of. Oladophlebis haiburnemis (L. & H.). 

Tfeniopterh ef * . (Umomtmm 9 Schenk ) 

T, of. mttntti, Brf.iitgu. j cl ! . Tcsniopteris vittata , Brongn. 

Sagempterin PhilUpsii (Brongn.) ) 

$, " Gmppertuma, Zign. J of. Sagenopteris Fhillipsi (Brongn.). 

’ CUdi'iphlehu whithiewk, Brongn.) ) 

l -* mdidii) Bac. ' ) Toditcs Wittimnsoni (Brongn.). 

C, hbsiftiti* >,L, & 2Lj --PhtdaphUbis dcni'kulata (Brongn.). 

J\:vi>pteriH dt’tmrmis (And me) ; of. Coniopteru arguta (L. & H.). 

Two species of coniferous wood have been described by Felix 
from Galicia, which he names Cormocedroxylon jurense and 
( tifulMmlrtuylm Auar&achu, from the Braun Jura and Lower 

Kimeridgiuu respectively. 1 


ITALY. 

By far the most important contribution to the Mesozoic Botany 
of Italy is that by Zigno, published in parts between 1856 and 
1885.® In a preliminary paper published in 1853, Zigno 3 drew 
attention to the dose similarity of the recently discovered Lower 
Oolite ^Baflmii Ian) plants of the Yenetian Alps with those from 
East Yorkshire, Among the Italian plants the following maybe 
mentioned as nearly allied to or identical with. British Inferior 
Oolite species ; the Venetian Bora is rich in Cycads, the genus 
Olmumlfn living especially well represented. 

I hyUntb'Vit Jhongmmtiana, Zign. j rt *p reseil ted in the English flora. 

/■ v «ff uwttjw*mw 9 Zigtt* / 

Hnnhut yttnm f Zign. 1 ^ Equine bites columnar is, Brongn. 

ii, I Wmietmw, Xlgn. I 

II ymmutphylh tr* Ltckmhji , Zign. Borne of the figures resemble fertile pinnae 

M the . Tympmmpfmm rtmmma type {fJmiopterh hymemphyUoides ) . 
IHchupteriu Vmame<t $ Zign. ; cL Taehypteris lanceolata. 

IK mm'ophyik, Zign. ss r Toditva Williamoni (Brongn.). 

Cytmhpknn (four ftjimca}. 

l%hjp.diUH undmm (L, & II.) m CladophUbis dentieulata (Brongn.) (fertile frond). 


5 Felix (82), p. 265, pi. ii. fig. 5. 
3 Zigno (56-85). 

* IMd. (53). 
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Mamma Faroliniana , Zign. = P Laccopteru (young frond). 

Fhlebopteris polypodioides 1 ~ Zaecopteris poh/podioides (Br onjrn.). 

F. contigua i *' 

Sagenopteris cuneata, L. &H. = Sagenopteris FMttipd (.Brongm), var. mncata. 
S. nniformis , Zign. ; cf. S . Fhittipd , var, cunmUi, 

S. Goepperiimia , Zign. ; of. & Fhittipd , var. «*<?/«**. 

Laecopteris Motsana, Zign. ; cf. Lmcopteru polypodioides. 

Dummies Eeerii , Zign. ; cf. largo examples 'of Xilmnia mmpta (Philh). 
Zamites Motzoanus, Zign.; cf. W illiammiia pecttm (Fhili. } . 

Ftilophylhm grandifolmm, Zign. j 

Otozamites Mathellianus , Zign. > cf. Otozamites pamttdm, PhilL 

(9. Jiathorsti, Zign. j 

0. Vicetinus, Zign.; cf. <9. grapJmus (Leek.). 

°- Mmalonffiam^ Z ign. I_ a Mstmnt di, Zign. 

0. Feistmantelii, Zign. 1 
0. Moliniamsj Zign. 

0. Ganossm , Zign. 

Tremani , Zign. 

Sphenozamites (three species) 

Otozamites Banbury anus, Zign. = 0. Bimburyanus , Zign. 

Blastolepis otozamites , Zign. \ 
i?. acuminata , Zign. j = Willktmsonw , Bp, 

JB. falcata, Zign. ) 


SWITZERLAND. 

The species which Hear refers to a J urassie Horizon in his 
Fossilis Helvetica 1 are few in number, and in several instances too 
fragmentary to admit of determination. The numerous specimen* 
classed among the Algae are practically valueless for our present 
purpose. 

Sagenopteris Charpentieri , Heer (Lias) ; cf. Sagmoptem Fhittipd. 

■'■Zamites formosm, fleer == Willimmmm gigas \h, A-H.). ' . 

Z. Feneonis , Brongn. (Riraeridgian) = f IF. gigas, 

Fhlebopteris affinis, Schenk (Lias) ; cf. Ztweopterk 'polypodmdes (Brongn,), 

PORTUGAL. 

. Most of the Mesozoic plants recorded from Portugal may lie 
identified or compared with Wealden species, or with plants from 
higher horizons in the Cretaceous system. Both Hear 2 and 


1 Hear (76), vide also Heer (6$). 

3 Heer (81). 


I Cf. 0. 1 team (L. & II,). 
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Saporfca 1 2 have described several species of plants from strata of 
Jurassic age, some of which are probably identical with English 
species. Several of the 1 species ’ founded by Saporta on extremely 
small fragments possess but little value as definite specific types, 
and it is impossible to form any accurate estimate of the number of 
East Yorkshire types which may be represented in the Portuguese 
flora of Jurassic age. 

Equine turn Imitanimm , Hear, figured by Heer and Saporta, may 
be identical with Equmtites columnaru , and Otozamites angusti- 
fdim , Heer, agrees fairly closely with some of the English examples 
of WUlimmonia peeten (Phill.) ; among the fragments referred Jby 
Saporfca to Sphmopterh there are some which recall Conioptern 
hgmmophylhubs and G. qumqmlola ; but it is useless to attempt 
to base any detailed comparisons on such imperfect data. 


SCANDINAVIA. 

The Rluetic flora of Scania, in Southern Sweden, contains several 
species which are closely allied to Lower Oolite types. Nathorst’s 
memoirs on the plants from Palsjo, Bjuf, Helsingborg, and other 
localities in Scania, are among the most important contributions 
to our knowledge of Lower Mesozoic floras, and they enable us 
to obtain a fairly comprehensive view of the characteristics of 
Kinetic vegetation, Nathorst has himself drawn attention to the 
numerous points of contact between the Ehaetic flora of Sweden 
and the later flora of East Yorkshire . 3 The following list includes 
such species from Nathorst’s lists as best illustrate the existence 
of a Lower Oolite facies in the Swedish flora ; for further 
information regarding, the Seaman plants reference must be made 
to Nathorst’s memoirs, from which the following species have been 
selected ; — 3 


Jihtzmmptrrk Sehmki, Nath. Not represented in the British flora, but worthy 
u\ note as pMsdbly the rhizome of liktyophyllmi. 

OlmfaphUMx mbhmvt. (Brough ;) ) . ■ 


C. ffnrk , Nath. 
A*pkwtt& t sj>. 


t 


el Cbdophlebis denticulate (Brongn.). 


1 Saporta (94), vide also Sharpe (50). 

2 Nathorst' (SO), p* 82. 

2 Nathorst (7S 1 )' (78 3 ) (78-86). 
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mctyophyllurn Missoni (Brongn.) \ cf> meiyophy i Um rugomm , L. <k H. 

D. Muensteri (Gopp.) ) 

Sagmopteris ulata, Nath. ) c .f. Sdr/empterk PhilUmi 

8. rhoi folia, Presl / (hrtmwX 

S. undnlata, Nath. (Possibly not a distinct species.) / 

Nilmnia polymorplm, Schenk; cf. Mlmmia eompta (PhilL). 

Anomozamites gracilis, Nath. ; cf . ' Ammozmiitm Missoni . 

Podozamites distans (Presl) ; cf. Podozamites laneeolatus. 

P. laneeolatus (L. & PL) =rP. laneeolatus (L. & II.). 

Baiera Geinitzi, Nath. ; cf. Ginkgo digitata (Brongn.) and G. whitMemis, Nath. 
Palmya Braunii, End!. ; cf. Taxites zamioidm (Lock.), 

Zepidopteris Ottonis (Gopp.) (z=zAsplenUes Gttonis , Schenk) ; cf. Clmhphkids 
denUeulata (fertile pinna), 

Ctenis fallax, Nath. (= Anthrophyapm 'Missoni, Nath.) ; cf. (Jtmiu, sp. 
Ptilozamites Missoni, Nath. • cf. Ptilozamites Leckmbyi . 

Acrostkhites Goeppertianus . (Miinst. ) ; cf. Todites WiUimmoni (Brongn.), 
Tceniopteris oltusa, Nath. 1 „ _ . . ,, 

T. tenuinervis, Braun 1 ct ato "V ftn * vMala, Brongn. 

Ginkgo minuta, Nath. 

Baiera paiwipartita, Nath. ; cf. Baiera Phillipsi , Nath. 

Czekanowskia rigida (Heer) ; cf. Czekam wskia Murray ana (L, k IL), 

Some of the Khaetic plants from Scania comparable with Jurassic 
species are figured by Nath or st in his Geology of Sweden? 


BORNHOLM. 

Jurassic plants from Bornholm have long been known through the 
description of a few species by Binge!, B'rongniart, Forehbammeiy 
and Nathorst, but it is only recently that any complete account of 
the fossil flora. of this island has been attempted. Bartholin V 

investigations 8 clearly demonstrate the .occurrence of several 
Inferior Oolite species in the Bornholm fossil flora; he Gonclucfc* 
that rather less than half of the species are identical with or closely 
allied to Eluetie plants, while about one-third agree with Inferior 
Oolite types. The species enumerated below afford strong v\ idem r 
in favour of the existence of a well-marked Oolitic facies in tm 
Bornholm flora; in fact, I am disposed to consider that the Inferior 
Oolite types predominate over the Bhcetic and Wealden species, 
Sagenopteris Phillipsii (Brongn.) = 8 . Pkillipd. 

■JDiehmia Pingelii (Brongn.) ; cf. (pars) Coniopteris hymeridphylfoidm (Brongn.). 
AspUnitm JRoesserti (Presl) ; cf. Gladophlebh dmtmdata (Brongn.), 


1 Nathorst (92). 


2 Bartholin (92) (94). 
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AspUninm lobifolium (Pliill.) = Cladophlebis loUfolia (Phill.). 
Zaceopterk elegants, Presl ; ef. Zaeeopteris polypodioides (Brongn.). 
Tmmpterw tmuinervis, Braun ; cf, T, vittata , Brongn. 

Mierodktf/on Wood-war ditmum, Sap. = Zaeeopteris Woodwardi (Leek.), 
Dhtyophyllum Nilmni (Brongn.) » ? D. rttgomn (L. & H.). 
Anthwpfafopm MUmmi, Nath. ; cf. Gtenis, sp. 
podozmnites laneeolatm (L. '& II.) = P. laneeoUtus (L. Sc H.). 
fflUmiia polymvpha, . Schenk (pars) =s PiV. tenuinerns, Nath. 
Otozmnitm ohtusm (L. & H.). 

0. Reg lei (Brongn.). 

} = & <%.«« (Brongn.). 

6 . lluttrmi , Heer ) v b } 

Czekanmmkm riyida, Heer ; cf. Baiera Lindleyana, (Schimp.). 
Pugitiphyllum falmt urn, Barth. ; cf. P. Williamsoni (Brongn.). 


DENMARK. 

Bartholin 1 has recently figured and described some plant 
fragments found in an erratic block of ferruginous sandstone from 
the glacial deposits near Copenhagen. The specimens are for the 
most part very imperfect, and their determination is a matter of 
some uncertainty, but one or two of the species are represented 
by more satisfactory examples : — 

G inky a Tfuthmi ~ G. diyitata , Brongn. 

j'nduzamiUs t anemia t us intermedium, Heer ) = ? Podosamites lanceolatus 
R mujmtifolms (Emit.) ) (L. & H.). 

Oitmulridium vitiation s= Ticniopteris vittata, Brongn. 


ARCTIC REGIONS AND RUSSIA. 

1. Spitsbergen. 

In 1ST 2 NordensMold and Oherg obtained a collection of 
Jurassic plants from Cape Boheman (lat, 78° 22" NT.), which 
have been described by Heer 5 and lately revised by Nathorst. 3 
This Bom, consisting of a small number "of species, is no doubt 
approximately of the same age as that from the East Yorkshire 
strata. 

SphimpGri* thntensis, Heer; cf. Coniopieris hymenophylloides (Brongn.). 
ptropirns tyiii s PhUL (fragment too small to determine) = P Kinkia exilis (Phill.).; 
Ttenioptmx, sp, ; cf. T. vittata, Brongn. 


* Heer.(77 l ), jx 26. 


1 Bartholin (07). 


3 Nathorst (97). 
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Anomosamites bifida (Heer) == ? Mlsmiia tenuinervk , Nath, 
Equmtites, sp. ; cf. Equisetites column aris, Brongn. 

Podozamites lanceolatm (L. & II.) = ? Podozamites lanceolatm. 
Ginkgo digitata (Brongn.) 'i 

G. Euttoni (Sternberg) 1= Ginkgo digitata (Brongn.). 

G. integriuscula, Heer J 

Pinas prodromm, Heer ; cf. Gzekanatmkia Murray ana (L. & II.) . 
Stenorraehis striolatus (Heer) ; cf. Ginkgo , sp. (male flower). 


A few plants which suggest the same geological horizon as that 
of the Cape Boheman beds have been described also from Hasson. Bay ; 
the specimens referred by Nathorst to NiU&onia ef. orientalist , Heer, 
may be compared with the English species N, tenuinervk, Nath. 

The Mesozoic plants obtained from Advent Bay and Cape 
Staratschin in Spitsbergen belong to a somewhat higher horizon, 
and bear a close resemblance to Wealden types; they are probably 
of uppermost Jurassic age. 1 

In a paper published in 1890 Schenk 2 * describes a species of 
Arctuearioxylon and two species of Cedroxylon from the plant-beds 
of Green Harbour ; the specimens were originally described by 
Cramer under the generic name Pinites? 

2. Siberia. 

Among the Mesozoic floras of the far North the most important, 
from the point of view of the distribution of Lower Oolite species, 
is that which Heer has described from material collected by 
Czekanowski, Hartimg, and others. The principal localities at 
which these Jurassic plants were discovered are TJst-lMei, in 
latitude 51° N., about forty miles north of Irkutsk, the Upper 
Amoor Eiver, the Lena district, and elsewhere. 4 

Thyrsopteris Murray ana (Brongn.) * 

T. Maahiam , Heer f = ? Gmiioptem hymemphyllwlm 

Picksonia clavipes , Heer | (Brongn.). 

J). aretica, Heer '■ * 

Aspknium whitbieme (Brongn.) ^Todites WUUrnmoni (Brongn.) and (pars) 
? Cladophlebis dmiiimlitUt (Brongn.), 


1 Vide Heer and Nathorst, loe. cit. 

s Schenk (90). 

8 Cramer, in Heer (68). 

^ Heer (77 2 ) (78) (83 l ), 
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A. argutulum , Heer \ 

A. distans, Heer ■ cf. C. denticulata (Brongn.). 

A. Petrimhinemc , Heer ) 

Phglhtkeca Sibiriea , Heer ; cf. Equisetites columnar is, Brongn. 

Podozamites (several species founded on small fragments) ; cf. Podozamites 
lanceolatm (L. & II.) . 

Baiera long i folia (Pomel) 1 *, „ . w . XT , T 
' . , , *; TT ' 1 cf. Bmera Philhpsi, Nath. • 

G mkgo lepiaa, iieer 1 

Ih Czekmioivskiam, Heer ; cf. 7?. gracilis, Bunb. 

Several forms of Ginkgo leaves, including numerous examples of G. digitata referred 
by Heer to various species ; a few specimens resemble G. whitbiensis , Nath. 
Tmhnpitys setacm, Heer ; cf. Bmera Bindley ana (Schimp.). 

j, b- (pars) Gzekmmvskia Murray ana (L. & II.). 

Anomgzmnitm angnlatm, Heer; cf. Mksonia eompta (Phill.). 

Anomozamites Lindlmjanus , Schimp. = Anomosamites Missoni. 

In 1879 and 1881 Schmalhaiisen 1 published a memoir on the 
Jura-Flora of Russia, in which he described plants from the coal- 
basin of Kusnezk in the Altai Mountains, in West Siberia, from 
the valley of the Petschora River in North-East European Russia, 
and from, the lower Tunguska River in Northern Siberia. From 
these regions he recorded certain species of plants indicative of 
a Jurassic age, such as Ginkgo digitata , Ozelcanowshia rigida , 
Tkgrmpierh prism , Heer, and other ferns. It is, however, very 
probable, as Zeiller 2 has shown, that these plant-beds should be 
referred to a Permian horizon. The reasons for this conclusion 
and the correctness of Schinalhausen 7 s determinations are discussed 
at length in Zeiller’ s paper. 

Eichwald 3 4 * - has recorded a few Jurassic plants from Kamenka 
and other localities in Southern Russia : — 

AMkoptem inmgnis =*•? GhdophleUs denticulata (Brongn.). 
fmmgdmH riffuta = T* vittata, Brongn. 

Eawiitm hmeoHtm e PmPzamitrs lantrolatus (L. & .Hi.)* 

Vydopfem inma, Eieh. = ? Ginkgo digitata (Brongn.). 

Sphempterix pwm> Eieh. ; cf. Gonwpteritt hgmenophglloides (Brongn.) . 

Prom Disco Island and from Rome on the north-west coast of 
Greenland, Heer 1 has described numerous species, which indicate 


1 ■ Schmaihauseu (79) (81). 

2 Zeiller (98). 

3 Eichwald (68), : p. 15. . 

4 Heer (75) (83 s ). 
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on the whole a Cretaceous rather than a J urassic flora ; some types, 
however, are identical with or closely allied to East Yorkshire 
species. 

Zamites speciosus, Heer ; cf. WilUammita peeten (PliilL). 

Nilssonia Johnstrupi, Heer ; cf. Tamiopteris major, L.&H. 

GrnJcgo multiner vis } Heer; cf. G> digitata (Brongn.). 

Pteris frigida, Heer = Cladoph lebis denticulata (Brongn.). 

In 1896 Dr. Hartz, 1 of Copenhagen, published a description of 
eighteen species of fossil plants from. Cape Stewart on the east 
coast of Greenland ; he considers the flora to he of Ehsetie or 
Ehsetic-Lias age, hut he expresses his opinion cautiously, and 
points out that the evidence is hardly sufficient to admit of 
accurate determination of the geological horizon. Some of Hartz’ 
plants are no doubt identical with Inferior Oolite species. 

CladophlebisBoesserti Groendlandica; cf. C.denticuktta (Brongn.). 

C. Stewartima, Hnrtz _ I = ? a denticulata. 

Asplenites, sp. (fertile pinna) ‘ 

Todea Williamsonis (Brongn.) == Todites WUlimmoni (Brongn.). 

Pteraphyllum mbcequale, Hartz ; cf. Williamsonia peeten (Piiill.). 

JPodozamites lanceolatm (L. & H.) I R laniwlatus , 

P. Schenkii, Hartz j 

Czehmowshia rigida, Heer ) = c . ehanomkia Murmyana {L . & H .). 

C, setaceu, Heer i J v 1 

3. Feaxz Josef Lakd. 

A few somewhat fragmentary plants have been collected by 
Nansen 2 and by the members of the Jackson - Harms worth 
expedition 3 on the north side of Cape Flora, which suggest 
a comparison with members of the Inferior Oolite flora of England ; 
hut the specimens are hardly numerous enough and sufficiently 
well preserved to afford certain evidence of geological age. 

The plants obtained by Nansen were examined by Nathorst, 4 
and compared by him with, the Upper Jurassic flora of Spitsbergen. 
Among the specimens mentioned by Nathorst the most interesting 
is a leaf of Ginkgo , very similar to some of the smaller examples 


1 Hartz (96). 

2 Nansen (97), p. 484. 

3 Newton & Teall (97), p, 493, pi. xxxriiL 

4 Nathorst, in Nansen (97), vol. ii. p. 484, 
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of G, digitata (Brongn.), from the Yorkshire coast, 'which is 
referred to a new species, G. polaris , Nath. ; this might perhaps 
be designated G. digitata f var. polaris . Some of the Jackson - 
Harmsworth plants have been figured in a recent paper by 
Newton & Teall . 1 The specimens described by the latter authors 
are referred to the genera Ginkgo , Thyrsopteris , Baiera ?, FieUenia ?, 
Podommites ? ; but the material is insufficient to enable us to do 
more than express the opinion that the Cape Flora beds may be 
best compared with Oolitic or Wealden strata of other regions. 

Messrs. Newton & Teall have also described some plant remains 
from Cape Stephen, about twenty miles west of Cape Flora, which 
they compare with Schmalhausen’s species from Petschora and 
Tunguska. It is very probable that these Franz Josef plants may, 
like Schmalhausen’s, be referred to a Permian horizon. 


NORTH AMERICA. 

L United States. 

Fontaine’s monograph on the older Mesozoic flora of Virginia 
contains several illustrations which forcibly recall Lower Oolite 
plants. It is to be regretted that the drawings of the fossils have 
not been executed in more detail; they are often too sketchy, 
and presumably somewhat inaccurate, to enable one to feel much 
confidence in the nature of the plants represented. Fontaine thus 
concludes the discussion on the age and affinities of the flora : — 
“ European authors, and especially Schimper, often call attention to 
the strong resemblance between the Rhsetie and Lower Jurassic 
floras, the likeness to the Lower Oolite of England being especially 
striking. In accordance with this fact, the presence of a marked 
Jurassic element in the flora of these Mesozoic beds, both in 
Carolina and Virginia, is of itself an evidence that they cannot 
be older than Rhrntie. Me are, then, I think, entitled to consider 
that the older Mesozoic flora of North Carolina and Virginia is 
most probably Rhaetic in age, and certainly not older .” 2 


1 Newton & Teall, Joe. cii. p. 503, pi. xli. 

3 Fontaine (S3), p. 12S. 
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Stur 1 has pointed out the close similarity "between the Lunz flora 
of Austria and the Ehaetic flora of Virginia. Perhaps the most 
striking example of a type identical with, or at least very nearly 
allied to, a Lower Oolite species is afforded "by some fronds referred 
by Fontaine to the genus AcrosticJdtes . In his description of 
plants from Virginia, Bunbury 2 expressed the view that as regards 
the evidence afforded by the fossil plants the strata might be 
referred with almost equal plausibility to either the Triassic or 
Jurassic series. 

JSqmsetites Mogersi, Schimp. (considered by Rogers, identical with column avis 

from Brora in Sutlierlandshire 3 ) ; cf. Equmtitcs colummris, Brongn, 
Macrotceniopteris mff-gmfolia, Rog, ; ef, Tmiiopteris major, L. & H. 

Acrostichites UnneeccfoHa, Rog. \ 

A rhombifolms. Font. ef , mites muia)nsoni (Brongn.). 

A. detisifolim , Font. \ 

Cladophkbis microphylla , Font. * ' 

jBodozamites JEmmmsi, Font. ; cf. P. Imiceolatus (L. & II.). 

(Jtmophytlum Braimianum , Gbpp. ; cf. Dmnites sp. 

Asteroearpus virgimensis, Font, (fertile fragment) ; cf. (JladopMebh denticulate 
(Rrongn. ). 

The numerous plants described by Fontaine in a later monograph 
on the Potomac or younger Mesozoic flora 4 consist for the most 
part of "Wealden and other Lower Cretaceous species, but Jurassic 
forms are also represented . 5 The ‘ Potomac flora * of Virginia 
and Maryland is in reality made up of floras varying in age from 
Upper Jurassic to the upper members of the Lower Cretaceous, 
and does not represent a single flora marking one definite geological 
horizon. It is unnecessary to attempt a detailed analysis of the 
species described by Fontaine. Several of the plants agree with 
European Wealden types, others point to a higher horizon, and 
there are a certain number which may be compared with Lower 
Oolite species. It is very difficult to institute any exact comparison 
between the Virginian and the East Yorkshire plants without 
access to the specimens themselves ; the illustrations in Fontaine’s 
monograph hardly do justice to the rich material, and the excessive 


1 Stur (8S 1 ). 

2 Rtmbury (47), p. 288. 

3 Fontaine (83), p. 12. 

4 Fontaine (89). 

5 Vide also Ward (95) (96) (97), and Marsh (98). 
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number of new specific names tends to confusion and misleading 
conclusions. 


Cladophlebis mrginiensis , Font. 

(J. dmiticulata , Font. 

C. falmta , Font, (and other species) 

V 

Asplemopterw adi antifolia, Font. I 
Aspidium macrocmpum, Font. ( 


The two species Cladophlebis dcnticulata 
(Brongn.) and Todites Willumsoni 
(Brongn.) are, I believe, represented 
among the Potomac ferns. 

Coniopteris hymenophylloules (Brongn.) 
(fertile pinna;). This species is probably 
represented by some of the fronds referred 
by Fontaine, on insufficient evidence, to 
Thyrsopteris. 


Seleropteris elliptim , Font, ; cf. Tachypteris lanceolate w 
Plutypterighm deminer ve, Font. ; cf. Nilssonia compta (PhilL). 

Ctenopteris insignia, Font. ; cf. Ptilozmiites. 

Nageiopsk mierophylls ; cf. JST. anglica . 

(Jtphalataxopm (several species) ; cf. Tamtes zamioides (Leek., ex Bean MS.). 
Willimmonia mrgmiemis, Font. ; cf. WiUiamsmia gigm (L. & FI.). 


In 1896 Fontaine 1 published a list of fossil plants from Cali- 
fornia which he identified as probably Lower Oolite species ; these 
include species of the genera Cladophlebis and Thyrsopteris , also 
? Sagenopteris r hoi folia, Pachyphyllum Williamsonis, Podozamites 
lanceolatus , species of Ctenophyllum and Ctenis . 

One or two species, comparable with Lower Oolite forms, have 
also been described by Newberry 2 from Triassic rocks of New 
Jersey and the Connecticut Yalley. 


2. Canada. 

The plant-hearing strata of Canada have afforded hut few species 
which may he considered identical with European Jurassic forms ; 
bat some of the plants obtained from the strata in the Ilocky 
Mountains, named by Dr. G. M. Dawson the Kootanie Series, 
appear to he very closely allied to Lower Oolite species. Sir 
William Dawson has drawn attention to the presence of certain 
ty pes in the Kootanie flora, which recall species described by Heer 
front Jurassic rocks of Siberia. 3 


Qlmhphlehk falmta* Font. ; d. C. deniknlata (Brongn.). 


: ■ Idptostrohiis longifoUtts, Font. 
; Firms smfammm, Daws. 


; ? CsehammMa Murray am (L. & H.). 


1 Fontaine (96). 

2 Newberry (88). 

2 Dawson (So) (92). 
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Salishuria sibirica , Heer ) cf. Ginkgo digitata (Brongn.) and Baiera Phillip si, 
& lepida, Heer ; Nath. 

Podozmnites lanceolatm =• ?-P. lanceolatus (L. & EL). 

PERSIA. 

Several species of plants have been described by Goppert, Eiehwald, 
Schenk, and Krasser from various localities in Persia ; the flora, is 
considered by Schenk to point to a Rhsetic age ; 1 but the general 
facies of the vegetation bears a distinct resemblance to the Lower 
Oolite 2 flora of East Yorkshire. It is not an easy matter to decide 
between a Rhaetie and Inferior Oolite age when we have but a few 
fossil plant species as evidence ; the close agreement between many 
of the elements of these two floras renders their separation a matter 
of difficulty when the material is not very abundant. Whether or 
not the Persian plant-beds belong to a Bhaetie horizon, there are at 
least certain species in close agreement with Lower Oolite types. 

Aspleniim lloessertiy cf. Cladophlebis denticulata (Brongn.). There is an 
especially close resemblance between some of the large pinnules figured by 
Schenk and those of similar form from East Yorkshire. 

Ctenozamites cycadea, Nath. ; cf. Ptilozamites Leckenbyi. 

Dietyophyllim acutikbim, Schenk; cf. Dictyophyllum rugosum, L. & H. 
Olemdridium tenuincrve ; of. Tmiiopteris vittata , Brongn. 

PUrophyllnm Bmunimum, Gopp. ; cf, Williamsonia pccten (PhilL). 

Podozmnites UnceoUtus = ?P. l&neeolatm (L. & H.). 

Nikmma polymorph* ) cf _ mlmnia ■ (J?]lffl V 
iv. compta ) 

Ginkgo Muemteriam; ef. Baiera gracilis , Bunb., and B. PMllipsi, Nath. 
Acrosiiehiies WUUamonis 8 = Tadites Willimnmii (Brongn.). 

Zamites approxmatm, Eieh. 3 4 * ; ci.Gtozamites. 


SOUTH AMERICA. 

Among the Rhsetic plants described from South America by 
Szajnocha 4 (Argentine Republic) and by Zeiller 5 and Solms- 
Laubaeh 6 (Chili), there are some species comparable with British 


1 Schenk (87), Krasser (91). 

2 Eiehwald (68), p. 18. 

3 Eiehwald (88), pi. ii. figs. 3, 8. 

4 Szajnocha (88). 

8 Zeiller (75). 

8 Solras-Laubach (99). 
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Lower Oolite types ; these are referred to later under tlie genera 
Baiera and Podozamites . 

CHIM. 


Among the Mesozoic plants recorded from China there are some 
species which appear to he identical with Lower Oolite forms. 
Oar knowledge of the fossil flora of China is based chiefly on the 
work of Newberry , 1 Brongniart,* and Schenk.® 


5 Comopteris hymenophylloides (Brongn.). 


Podozamites hmeeolatm (L. & H.) = ? P. lameolatm (L. & H.). 
Pterozmnites dmnm , Newb. ; cf. Williammiia peeten (L. & H.}. 
Sphenoptens oriektalis, Newb. \ 

By memphpllit.es tenellus , Newb. J 
Pecopteris whUMmsis, Brongn. ; cf. Todites. WilUmnsoni (Brongn.). 
Asphnium aryiitiihm, Heer ; cf. Cladopklebis dentieulata (Brongn.). 
Czekawwskia rigida, Heer. (Fragments too small to determine.) 
IHe/mnm comma, Schenk ; cf. Cmiopteris hymmphylhides (Brongn.). 
Baiera angmtiloha, Heer ; cf. Baiera gracilis , Bunb. 

Okandridmm eurychoron, Schenk ; cf. Tmiiopteris vittata. 
lympodites WilUmnmni.** ? PagiophyUmn WilUmnsoni (Brongn.). 
Ammozmnites Loczyi , Schenk ; cf. Anomozamites Missoni, Schimp. 
Jjicfyophylliim acutilobmv, 4 cf. I), rugosum, L. & H. 


JAPAN. 

Geyler , 5 Nathorst , 6 and Yokoyama 7 have described several 
species of Mesozoic plants from Japan, some of which appear to 
be of Wealden age , 8 while others from Central Japan indicate an 
Inferior Oolite flora similar to that of East Yorkshire. 

JHcImnia nephromrpa , Bunb. (small fragments) = ? Comopteris hymenophylloides 
(Brongn.). 

Ptcopteris exilis, Phill. ; cf. Comopteris arguta (L. k H.) and Elakia exilis 
(Phill.). 9 

Aspknium whitbiense (Brongn.) J Clndophlebis denticulata (Brongn.). 

A, d is tans, Heer ) 


1 Newberry (67). 

2 Brongniart, in David (74). 
a Schenk (83) (85). 

4 Tide Schenk (85), p. 165 ; determined by M. Zeiller. 

5 Geyler (77). . 

« Nathorst (90 2 3 ). 

7 Yokoyama (89) (94). 

8 Cf. also CladopkUdns Dunheri (Schimp.). 

3 ' Seward (94 s ), p. 101. 


40 


INTRODUCTION. 


Podozamites laneeolatm (L. & H.) = ? Podozamites lanmlatm (L. & H.}. 
Nihmiia nipponensis, Yolc. ; cf. JS T . compta (Phill.). 

Sagempteris , sp. ; cf. S. PhilUpsi (Brongn.). 

Ginkgo digitata (Brongn.) = Ginkgo digitata (Brongn.). 

G. cf. Upida , Heer; cf. JBaiera PhilUpsi , Nath. 

Nihsonia orientalis s Heer ; ef. Pmniopteris vittata , Brongn. 


INDIA. 

It has long been recognized that some of the Upper Gondwana 
Boras of India present several features in common with European 
Jurassic floras. , Feistmantel and others have identified various 
plants of the Kach and other Indian floras with Lower Oolite 
species from East Yorkshire, but it is very probable that the 
correspondence between these widely separated floras has been 
rather underestimated than exaggerated. Fossil plants of the 
Ivach (Umia) flora were first described by Moms 1 in Captain. Grant’s 
Geology of Cutely published in 1840, and in more recent years 
numerous species have been described by Feistmantel 2 and 
* others. 3 The Jabalpur flora, so called from the town of Jabalpur, 
also contains several elements of a marked Lower Oolite facies. 
Both the Jabalpur and the Umia floras appear to be approximately 
of the same age ; in the recent edition of the Geology of India 4 
the latter is compared with the Middle and the former with the 
Upper Oolite. Several species of the Bajmahal flora also bear 
a striking resemblance to East Yorkshire, types ; this flora has 
been referred to the Liassic period. 

In the following list are included such species as appear to be 
identical with or at least closely allied to British Inferior Oolite 
types ; a more detailed comparison is made in several instances 
in the descriptive part of the Catalogue : — 

Macrotcen top ter is ovata, Sehirap. ( = Tceniopteris ovali% L. k II., as identified by 
Oldham k Morris) = ? Tmiiopteris major , L. k II . 

Ticniopteris lata , 0 . k M. ; cf. the smaller forms with T. major. 

Oleundridmm vittatum (Brongn.) = ? Tumiopieris vittata , Brongn. 


1 Morris (40). 

* Feistmantel (76) (77) (79) (80) (81). 

3 Oldham & Morris (63). 

4 Oldham, R. I). (93) ; vide also Blaniord (75). 
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Angiopteridkm spathulatum (McClell.) ; cf. T. vittata. 

Pterophyllum prineepSj (). & M. ; cf. the larger forms of Nilmnia compta (Phill.). 


Palamamia bengalemis , 0. & M. ) 

J 


cf. Otozamites Feistmanteli , Zign. 


cf. WilUmnsonia pecten (PhilL). 


Otozamites contigum , Feist, 

Ptilophyllum acutifolium , Morr.^ 

P. tenerrimum , Feist, 

P. (Mtcheme, .Morr. 

Otozamites Ilislopi , Old. 

Otozamites distans, Feist. 

0. gracilis ? 

0 , angmtatuSy Feist. 

Otozamites. Bunburyamts = ? Otozamites B unbury mus, Zign. 

41 Inflorescence of Cyead’M « w .„. . . . T/r . 

w.„. . r. . * • cf. Wilhamsoma pecten and W. gig as. 

fv tllmmsoma cf. t gig as ,1 

Peeopteris indka, 0. & M. 1 
AsptmUes macrocarpus (0. <fc M.) 

Peeopteris lofo&ta, 0. & M. cf. (pars) Oonhpieris arguta ■'■(■L. & H.). 

Bphtmpterk Bunburyamts, 0. & M. ; cf. Coniopteris hymenophylloides (Brongn.). 
AMhopteris lobifolia (Pkiil.) = ? Cladophlebis kbi folia. 

Pachypteris brevipinnata , Feist. 

Jjichopteris clhremis , Feist. 

Araucarites (?) gracilis , 0. & M. ; cf. Lycopodites fakatus, L. & H. 
Fteraphyllum Footeanum, Feist. 

Podozamites lameolatus (L. & H.) = ? P. lanceolatus. 

Armmritm cutchensis , Feist. \ 

M. nmcropterm, Feist. * < 

A : , ' kach amis, ' Feist. 

Mchimstrabm {Thuytes) expansus (Sternb.) ) Br achy phy Hum mamillarc f 

Braehyphyllum mmnillare , Brongn. } Brongn. 

Ta, cites planus , Feist, rrz ? Taxites zamioides (Leek,, ex Bean MS.). 

PmliypUriS' {firyptomerites) divarimtus (Buttb.) = Cryptomerites divaricatus, 
iiunb. 


| cf. Cladophlebis dentimlata (Brongn.), 


| cf. Pachypteris lanceolata , Brongn. 


cf. Araucarites PhilUpsi , Carr. 


AUSTRALIA. 

A valuable summary and critical review of the “Fossil Flora 
of Australia,” by Dr. Feistmantel, was published in 1890 by the 
Department of Mines, Few South Wales. 2 This work, which was 
based on a memoir previously published in the Pulmntografhica 
(1878-79), contains a comprehensive historical sketch of palseo- 
botanical literature relating to Australia, and a revised list ■ of 
fossil plants from various geological horizons. 


1 Identified by Schenk (S3), p. 253, as Asplenium whitbiense . 

2 Feistmantel (90). 
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la the following list a few species are enumerated for comparison 
with British Lower Oolite forms. 1 

Alethopteris australis , Morr. (Victoria, New South Wales, Queensland, and 
Tasmania); cf. CladophUbis dentieulata (Brongn.). 

Equisetum rotiferum, Ten. -Woods; cf. Equisetites eolamnaris, Brongn. (smaller 
form). 

Sphenopteris hastata, McCoy ) c{ _ ConiopUris h y mnophy mdes (Brongn.). 

S. gemma , McCoy ) ° ' 

Sacjenopteris rhdifolia , Presl ; cf. #. Ehillipsi (Brongn.). 

Eodozamites lancmlatm ™ ? I\ lanceolatus (L. & II.) . 

Etilophyllum oliyoneunm, Ten. -Woods ; cf. WilUmnsonia peeten (PhilL). 
Otozamites Mandelslohi, luirr. 

JeanpauUa bidens. Ten. -Woods; cf. Baiera gracilis, Bunb. 

1% leboptcris aletkoptcr aides, Eth. ; 2 cf. Laccopteris polypodioides (Brongn.), 

Since the publication of Eeistmantel’s work several species of 
Queensland plants have been recorded by Jack & Etheridge 3 4 
in their Geology of Queensland and New Guinea. More recently 
specimens have been collected by the staff of the Geological 
Survey, and some of these are described by Shirley 1 in a paper 
contained in Bulletin No. 7 of the Queensland Geological Survey. 
Some of the species of Ginkgo and Baiera instituted by this author 
are founded on imperfect specimens hardly worthy of being raised 
to the rank of type-specimens. Among the leaves referred to 
these two genera there are some examples which bear a fairly 
close resemblance to Baiera gracilis , Bunb., e.g. Ginkgo bidens 
(Ten.- Woods) and Baiera ipmeiemis, Shir. A fragment named 
Bidyophjllum Bremerense may be compared with 1). rugosum , 
L. & H., and a leaf figured as Sagenopteris rhoifolia recalls 
8. Bhillipsi (Brongn.). The specimens described as Beania 
geminala afford little or no evidence of generic identity with 
Carruthers’ genus. Some of the fossils figured by these authors 
are referred to in the descriptive part of the Catalogue. 


1 For figures, vide Feistmantel (90), McCoy (47) (74), Teniaon -Woods (83). 

2 Etheridge (88). 

3 Jack & Etheridge (92). 

4 Shirley (98). 
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In the descriptive part of this Catalogue the species are grouped, 
as far as possible, in accordance with their natural affinities. Some 
of the genera are discussed at length, hut in the majority of cases 
reference must be made to the two volumes on the Wealden Flora 1 
for an account of the history and application of generic names, as 
also for definitions of Families and Classes. Several of the specimens 
are from the collection of William Bean, and these usually hear 
a label with his determination. Bean’s names are often quoted in 
the description of the specimens as occasionally throwing light 
on the current use in his day of various specific names ; hut, on 
the other hand, it is necessary to exercise considerable caution in 
attaching importance to the determinations of this enthusiastic 
collector. The localities are, in many cases, too vague to serve as 
guides to the exact horizon from which the plants were obtained ; 
we frequently find nothing more than “near Scarborough,” “near 
Whitby,” “Scarborough,” etc., indicating that, as a rule, the 
necessity of giving accurate information as to the position of the 
beds had not been realized. 

In several instances the difficulty of determination has been 
considerable, owing to the constantly recurring question as to the 
advisability of uniting a series of specimens under one specific 
name or of emphasizing the existence of slight differences by the 
use of distinct names. It frequently happens that the examination 
of the material in a single collection leads to the view that certain 
forms are specifically distinct; hut the abundance of specimens in 
several museums often supplies transitional forms which render 


i Seward (94 l ) (95). 
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specific separation too artificial. In cases where we have a large 
number of forms constituting a series, and the extreme types 
exhibit marked distinctive features, it has been found convenient 
to use a specific term in a comprehensive sense, and to append 
a second name as indicative of a 4 form 7 or variety. The species 
Sagempteris PMMipsi (Brongn.), as used in this sense, includes 
leaves or leaflets differing considerably from one another in size 
and shape ; hut from the analogy of recent plants, and from the 
occurrence of more or less connecting links between the extreme 
types, it seems preferable to include all under one term, and to 
refer to the more distinct forms by varietal names, which in some 
cases may have been previously used as specific designations. The 
small form of Sagenopteris named by Lindley & Hutton 8. emeata 
may be spoken of as 8- Pkillipsi , var. emeata , while a few 
examples of unusually large leaves are referred to as 8. Pkillipsi, 
var. major . 

My tendency has been to diminish the number of specific names 
in cases where the data afford insufficient evidence of important 
differences. It would reduce specific distinctions to an absurdity 
to designate by a special name the various forms of cycadean or 
fern leaves which may be grouped around a well-marked type. At 
best the material is insufficient for accurate diagnosis and deter- 
mination; and while drawing attention to such forms as afford 
valuable evidence in the recognition of geological horizons, our 
chief aim should be to deal with the fossil specimens on the same 
principles as are applied to recent plants, and to interpret the 
botanical records in a manner best calculated to render them useful 
as indices of plant development and distribution. 

In a letter to Lyell in 1860, 'Darwin wrote : “ How far to lump 
and split species is, indeed, a hopeless problem. It must in the 
end, I think, be determined by mere convenience.” 1 

In the description of each species a definition is given after the 
list of synonyms, and where possible the locale of the type -specimen 
has been mentioned. Comparisons of the fossil types with recent 
plants are, for the sake of uniformity, usually discussed at the end 
of the remarks on the synonymy or history of each species. 


1 I am indebted to my friend Mr. Francis Darwin for permission to quote this 
passage from an unpublished letter. 
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The majority of the British Museum specimens are included in 
the following collections, while some were presented by Dr. Murray, 
Mr. J. Leekenby, Mr. J. Williamson, Mr. S. P. Pratt, and others : — 

Bean Collection. Egerton Collection. 

Beeldes Collection. Mantell Collection. 

Bowerhank Collection. Morris Collection. 

The principal localities are Gristhorpe Bay, Scarborough (often 
used in, a wide sense and in some cases including localities nearer 
Gristhorpe Bay than Scarborough), Cloughton Wyke, Haiburn 
Wyke, Whitby, and Saltwiek. (Tide Text-fig. 1, p. 17.) 


LIST OF SPECIES DESCRIBED IN THE PRESENT 
VOLUME. 


Group BKYOPHYTA. 

Marchantites erect as (Leek., ex Bean MS.). 


Group PTEEIDGPHYTA. 

JEquisetites columnar is, Brongn. Laccopteris Woodivardi (Leek.). 
JEquisetites Beam (Bunk.). Matomdium Goepperti (Ett.). 

Lycopodites falcatus, L. & II. Pachypteris lanceolata , Brongn. 

Cladophlebis denticulata (Brongn.). Rujjordia Goepperti (Dunk.). 
Cladophlebis Jmiburnemis (L. Sagenopteris Phillipsi (Brongn.). 

and II.). Sphenopteris Murray ana 

Cladophlebis lobifolia (PhilL). (Brongn.). 

Coniopteris arguta (L. & II.). Sphenopteris princeps, Presl. 
Coniopteris hymenophylloides Sphenopteris WiUumsoni, 

(Brongn.). Brongn. 

Coniopteris quinqueloba (PhilL). Tmniopteris major, L. & H. 
JDietyophyllum rugosum , L. & H, Tcmiopteris viitata, Brongn. 
KluUa exilis (PhilL). Todites WUUamsoni (Brongn.). 

Laccopteris pohjpodioules (Brongn.). 


GYMNOSPERMJE. 

Anomozamites Nihsoni (PhilL). Reania gracilis, Carr. 

Armcarites Phillipsi , Carr. Braehyphyllim ma miliar e, 

Baiera gracilis, Biitib. Brongn. 

Baiera Bindley ana (Sehirnp.). Clmrolepis setosus (PhilL). 

Baiera Phillipsi, Nath. Cryptomerites divaricatus , Bunb. 
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Ctenis falcata , L. & H. 
Czekanowshia Murrayana (L. 

and EL). 

Dioonites , sp. 

Ginkgo digiiata (Brongn.). 

Ginkgo whitbiemis , Nath. 
Nageiopsis anglica, sp. nov. 
Nihsonia compta (PhilL). 
JSfilssonia mediana (Leek., ex 
Bean MS.). 

JSfihwnia tenuinervn , Nath. 
Otozamites acmmmtus (L. & H.). 
Otozamites Beam (L. & II.). 
Otozamites Bunburyanus, Zig n. 


Otozamites Feistmanteli , Zign. 

Otozamites graphicus (Leek., ex 
Bean MS.). 

Otozamites obtusus (L. & EC.), 
var. ooliticus. 

Otozamites parallelus (PhilL). 

Pagiophyllum Williamsoni 
(Brongn.). 

Podozamiteslanceolatus (L. &EL). 

Ptilozamites LecJcenbyi (Leek., 
ex Bean MS.). 

Taxites zamioides (Leek.). 

Williamsonia gigas (L. & EL). 

Williamsonia pecten (PhilL). 
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Group THALLOPHYTA. 

Class ALGAE. 

The few specimens described as Algm from the Inferior Oolite 
rocks of Yorkshire are either too imperfect to determine, or in 
all probability may be more correctly regarded as impressions of 
thalloid Liverworts. Lindley & Hutton 1 * described a fossil from 
Gristhorpe under the name Fucoides arciiatus, and the same species 
is figured in the third edition of Phillips’ Geology of the Yorkshire 
Coast 2 ; there is little doubt, however, that the type-specimen 
of Lindley & Hutton is an imperfect example of Leekenby’s 
Fucoides erectus , 3 4 a species now placed in the genus Mar chant ties . 
A still more imperfect fossil from Gristhorpe, named by Phillips 
Fucoides diffiisas* may also be doubtfully referred to Leekenby’s 
species. 

[Eipple-haiiks simulating a Plant. 

40,565. PL XIX. Fig. 6. 

The specimen represented in PL XIX. Fig. 6 was labelled by 
Lean u Lepidodendron ? from the Upper Shale of Scarborough,” 
and in the Museum Register the same piece of shale is described 
as a fern stem. On one side of the rock there is a series of 
irregularly parallel ridges; and on the other face, as shown in 
Fig. 6, two sets of ridges intersect, dividing the surface into 
a number of depressed areas, which present a slight resemblance 
to a partially decorticated Lepidodendroid stem. The ridges are 
no doubt ripple-marks produced on the surface of an argillaceous 
sand; the specimen is of some interest as illustrating a possible 
source of error, and agrees very closely with a photograph of 
intersecting ripple-marks figured by Williamson 5 in 1885. 

Upper Shale : Scarborough. Bean Coll.] 

1 Lindley & Hutton (36), pi. 185. 

3 Phillips (75), p. 195, lign. 1. 

3 Leekenby (64), pi. xi. fig. 3. 

4 Phillips (75), p. 196, lign. 2. 

5 Williamson (85), pi. ii i. fig. 14. 
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Group BEYOPHYTA (MUSCIYE^). 

Class HEPATICJE. 

The vegetative plant-body possesses a different organization on 
the ventral and dorsal sides ; it has the form of a thalloid creeping 
plant (thalloid Liverworts), or of a delicate stem with thin 
appendages or leaves without a midrib (foliose Liverworts). 

Order MABCHANTIE^E. 

Genus MARCHANTITES, Brongniart. 

[Tableau veg. foss. p. 12, 1849.] 

Vegetative body of laminar form, with apparently dichotomous 
branches, agreeing in habit with the recent thalloid Hepatic®, 
as represented by such a genus as Marchantia. 

Marchantites erectus (Leek., ex Bean MS.), 

[Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76, 1864.] 

(PL XIX. Fig. 2 ; Text-fig. 2.) 

1837. Fucoides arcuatus , Lindley & Hutton, Foss. Flor, vol. iii. pi. 185. 

1838. Spkmrococcites arcuatus , Sternberg, Flor. Yorwelt, vii. p. 104. 

1850. SpJusrococeites arcuatus , linger, Gen. spec, plant, foss. p. 26. 

1864. Fucoides arcuatus , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 
1864. Fucoides erectus , ibid. p. 81, pi. xi. figs. 3 a, b. 

1869. Ealiseris erecta , Scliimper, Pal. Veg. vol. i. p. 185. 

1875. Fucoides arcuatus , Phillips, Geol. Yorks, p. 195, Lign. 1. 

? Fucoides diffisus, ibid. p. 106, Lign. 2. 

Fucoides erectus, ibid. p. 196, Lign. 3. , 

1898. Marchantites erectus , Seward, Fossil Plants, vol. i. p. 233, fig. 49. 

Type-specimen. Wood wardian Museum, Cambridge (Leckenby 
Collection, Ho. 1). Text-fig. 2. 

Thalloid body, divided into spreading, dichotomously branched 
segments, obtusely pointed apically. The slightly wrinkled surface 
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shows a distinct and comparatively broad darker median band, with 
lighter- coloured and thinner margins. 

The specific name erectus proposed by Leckenby in IB 64 is 
adopted in preference to the older term arcuatus , because the 
specimen to which Lindley & Hutton applied the latter name 
was much more imperfect than Leckenby’ s type, and it is not 
certain, although highly probable, that the two are specifically 
identical. Leckenby’ s type -specimen presents a striking re- 
semblance to some recent members of the Marchantiese, and, as 



Pin. 2 . — Marchmtites erectus (Lech., ex Bean MS.). Wood wardian Museum, 
Cambridge (Leek. Coll., No, 1). Nat. size. 

Hathorst also suggested, it would seem to be more fitly referred 
to the Liverworts than to the Algae. Leckenby, in defining the 
species, speaks of the occurrence of 4 ‘fructification in one or more 
rows of ovate vesicles immersed in the frond,” 1 but an examination 
of the type-specimen does not reveal any characters suggestive of 
organs of fructification. The best examples of this plant are those 
in the Leckenby Collection ; in the York Museum there are a few 
specimens of if. erectus labelled Sphmrococcites arcuatus. 

The present species of Marcliantites bears a close resemblance 
to M. Zeitteri, Sew., 2 from the Wealden rocks of Sussex; the 
two may be identical, but the habit of the older form appears 
to be more spreading and open than in the Wealden species. 
A small and imperfect fragment has been described by MM. 
Iliclie & Bleicher 3 from the Lower Oolite rocks of Haney, 
under the name of Marcliantites ' oolithicus , but the material on 


3 Leckenby (64), p. 81. 

2 Seward (94), p. 18, pi. i. fig. 3. 

3 Fiiehe & Bleicher (82), p. 67, %. 1. 
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which tlie determination is based is too fragmentary to admit of 
accurate identification. 

A more recently described Jurassic Liverwort, Paleohepatica 
BostafinsMi , x from the neighbourhood of Cracow, differs from the 
English species in the broader divisions of the thallus and in its 
generally larger form. 

PL XIX. Fig. 2. 

Y. 3652. A repeatedly forked specimen, with the habit of 
a dichotomously branched thallose Liverwort, similar to Marehmitia 
and other genera. The impression on the sandstone is not very 
clearly preserved, but there is a distinct indication of a thicker 
median portion or broad midrib in each branch of the thallus, 
and a thinner lateral margin, which appears as a light-brown 
stain on the surface of the rock. Gristhorpe Pay. 

Presented by Dr. Murray. 

Y. 2526. This specimen is labelled in Bean’s writing Fucoides 
arcuatm. The lobes of the thallus have a breadth of 3 mm., 
the midrib being 1 mm. wide. The specimen figured by Lindley 
and Hutton as Fucoides arcuatus has precisely the same habit 
of branching, but the drawing suggests a stiffer and less delicate 
plant. In all probability, however, F. arcuatus is merely an 
imperfect example of Marchantites erectus. 

39.328. Examples with narrower thalloid branches. On the 
same piece of shale there is an unusually good specimen of 
Tmiopteris major , L. & H. ; also fragments of FFihsonia comp t a 
(Phill.), Tceniopteris vittata, Prongn., etc. Upper Shale: Gristhorpe. 

Bean Coll. 

39.329. Several fragments with narrow branches ; labelled by 
Bean Fucoides erectus . The present form of the impressions is 
probably, to a large extent, due to the partial destruction of the 
delicate lateral portions of the thallus. Upper Shale : Scarborough. 

Bean Coll . 

40,571. An imperfect specimen, labelled Sphmrococcites arcuatm 
and Fucoides erectus. Gristhorpe Pay. Bean Coll. 


1 Eaciboffiki (94), p. 10, pi. vii. figs. 1-3. 
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Group PTERIDOPHYTA 
(VASCULAR CRYPTOGAMS). 

Class EQUISETALES. 

Perennial plants with underground branched rhizomes, from 
which are given off roots and erect branched or unbranched 
aerial shoots. The shoots are characterized by the small verticillate 
sheathing leaves borne on the slightly swollen, nodal regions ; the 
nodes are separated by longer or shorter internodes. The sporangia 
occur on specially modified sporophylls or sporangiophores, aggre- 
gated to form a definite strohilus or spore-bearing cone. 

The Eqnisetales include the single recent genus Pquisetmn and 
the fossil genera j Equisetites, Phyllotlieca , Schizmieura , Catamites , 
and ArcJmoealamites ; the genus Pquisetites is the only one 
represented in the Yorkshire Oolite flora. 


Family EQFISETACEAE. 

An accurate diagnosis of the family Equisetaeem as including 
the recent Horsetails and species of Pquisetites is practically 
impossible, as oar knowledge of the fossils is far from complete. 
The striking similarity of the fossil stems from Triassic, Jurassic, 
and more recent formations to the widely distributed Equisetums, 
justifies the inclusion of Pquisetites in the Equisetacem as a type 
agreeing in habit, and presumably in structural features, with the 
lucent genus ; but our information rests solely on external 
characters, and we know little or nothing as to the anatomy of 
the fossil Horsetails, nor have we any evidence as to whether the 
sporangia contained spores of one kind only or were heterosporous. 
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Genus EOTISETITES, Sternberg. 

[Flor. Yorwelt, v.-vi. p. 43, 1833.] 

1. Equisetites columnar is, Brongn. 

2. Equisetites Beam (Bunb.). 

A generic name applied to such fossil stems as closely resemble 
the recent genus Equisetum. 

The various species of Equisetites are founded on stems, leaves, 
and strobili, which occur as casts or impressions, and nothing is 
known with certainty as to the anatomical characteristics of the 
fossil forms. The large size of some of the Triassic and Jurassic 
stems and the fine longitudinal striation occasionally seen on the 
surface of the casts, render it probable that some at least of the 
fossil Horsetails grew in thickness by means of the activity of 
a cambium, as we know to have been the case with the Palaeozoic 
Calamitean plants. 

It is an unsatisfactory task to attempt to define the distinguishing 
characters of species of Equisetites , which are usually represented 
by fragments of rhizomes or aerial shoots. The leaf-sheaths are 
often imperfectly preserved, and afford uncertain evidence as to 
specific features ; the differences in the diameter of the stem 
fragments and in the length of the internodes are often such as 
might easily occur in the same plant. 

1. Equisetites columnar is, Brongniart. 

[Brongniart, Prodrome, p. 37, 1828.] 

(PL XIX. Pigs. 1, 3, 4, 5; Text-figs. 3, 4.) 

1828. Equisetum columnar e, Brongniart, Prodrome, p. 37. 

E. columnar e, Brongniart, Hist. veg. foss. p. 115, pi. xiii. 

1829. Equisetum columnar e, Phillips, Geol. Yorks, p. 153. 

E. later ale, ibid. p. 153, pi. x. fig. 13. 

Qneylogonatum carbonanum, Konig, in Murchison, Trans. Geol. 

Soc. [2], vol. ii. p. 300, pi. xxxii. 

1833. Equisetites columnar is, Sternberg, Flor. Yorwelt, v.-vi. p. 45. 

1836. Equisetum later ale, Lindley & Hutton, Foss. Flor. vol. iii. pi. 186. 

1848. Equisetites lateralis, Bronn, Ind. Pal. p. 464. 

1849. Equisetites lateralis , Brongniart, Tableau, p. 105. 
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1850. Equisetites eolumnaris, Unger, Gen. spec, plant, foss. p. 56. 

E. lateralis , ibid. p. 59. 

1851. Asterophyllites ? lateralis , Bunbury, Quart. Journ. Geol. Soc, vol. vii. 

p. 189. 

1854. Equisetites lateralis, Morris, Brit. Foss. p. 8. 

1856. Catamites lateralis , Zigno, Flor. foss. Oolit. vol. i. p. 46, pi. iii. fig. - 3. 

Equisetites eolumnaris , ibid. p. 65. 

E. Veronensis , ibid. p. 64, pi. vi. 

1864, Equisetites eolumnaris , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77 - 

E, lateralis , ibid. p. 77. 

1869. Equisetum columnar e, Sehimper, Trait, pal. veg. vol. i. p. 266. 

Schizoneura ? lateralis , ibid. p. 284. 

1873. Equisetum columnar e, Saporta, Pal. FranQ. vol. i. p. 254, pi. xxx. 
fig. 5. 

.23, Veromnse, ibid. pi. xxx. fig. 6. 

Of. Equisetum Duvalii, ibid. p. 248, pi. xxx. figs. 1-4. 

1875. Equisetites eolumnaris , Phillips, Geol. Yorks, p. 197, Lign. 4 and 5. 

E. lateralis , ibid. p. 197, pi. x. fig. 3. 

1877. Cf. Ehyllotheca sibirica. Hear, Flor. foss. Arct. vol. iv. (2 *), pi. iv. p. 43. 

1878. Cf. E. sibirica , ibid. vol. v. (2), p. 4, pi. i. figs. 9-15. 

1882. " Of. P. sibirica , ibid. vol. vi. (2j), p. 9, pi. ii. figs. 5 and 6. 

1892. Equisetum columnar e, Fox-Strangways, Tab. foss. p. 127. 

Ehyllotheca lateralis, ibid. p. 128. 

1894. ? Equisetum blandum , Itaciborski, Flor. Kopal. p. 233, pi. xxvii. 
figs. 17-27. 

Type-specimen. Paris Museum. The specimens from Whitby 
on which Brongniart’s diagnosis was founded were sent to him by 
the Philosophical Society of York. 

Stem reaching a diameter of 5-6 cm., with internodes 13-14 cm. 
long. The nodal region slightly swollen, at least in the larger 
stems or branches, bearing leaf-sheaths closely adpressed to the 
stem with 70-80 linear acuminate teeth. In the smaller branches 
the leaf-sheaths consist of a smaller number of segments, and 
occasionally occur as isolated sheaths with radiating linear teeth 
apart from the branches or lying on the surface of an internode. 
In the thicker specimens the free distal ends of the teeth have 
usually been broken off, the sheaths having a truncated margin. 
The leaf-segments are separated from one another by a fairly deep 
V-shaped groove, which widens towards the edge of the leaf- 
sheath, where the teeth become free. The median portion of each 


1 The figure placed after the number of the volume indicates the position of 
the paper quoted in the particular volume of the Flor. foss. Arct. 
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leaf -segment is flat or slightly depressed, and the edges in 
well-preserved specimens bear small protuberances, which may be 
indications of siliceous deposits in the epidermis. 

The stem or larger aerial branches bore occasional branches at 
the nodes, about five at each branching node ; the more slender 
specimens sometimes possess still more delicate branches (e.g. Text- 
fig. 3). 

ISTodal diaphragms occur frequently on the lower part of the 
internodes of the smaller branches, or as isolated discs ; the 
diaphragms consist of a central circular area of tissue, from which 
radiate narrow bands separated by slightly broader spaces. 

Brongniart defined the species in 1828 as follows: — “ E. caule 
erecto, simplici, Levi, cyiindrico, diametro 2-3 poll, sequali, articulis 
versus basim approximatis, superne distantibus ; vaginis erectis, 
cauli arete applicatis, multidentatis, dentibus brevibus, sed in 
aeumine filiformi caduco productis.” 1 

In the work of Young & Bird (1822) 2 a figure is given of a fairly 
large JEquisetites branch, and additional drawings of the same 
species occur in the second edition 3 published in 1828. These 
authors refer to JEquisetites as a reed-like plant abundant in the 
strata exposed in the cliffs opposite High "Whitby ; they compare 
the fossils with JEquisetum, and regard the vertical position of the 
casts as a proof of their occurrence in situ ; they suggest, however, 
that both stems and matrix may have been transported into their 
present position. It is interesting to notice that Young & Bird 
speak of the occurrence of lateral branches, a fact overlooked by 
later writers. The occurrence of branch -scars protruding through 
the lower portion of the leaf-sheaths , of several specimens fully 
bears out the conclusion of these authors (vide Pl. XIX. Fig. 1). 

The casts of JSquisetites columnaris have long been familiar 
fossils in the Lower Estuarine beds in the cliffs near Whitby 
and elsewhere ; they often occur in a vertical position in the 
sandstone, 4 or as flattened carbonaceous impressions on the associated 
bands of shale. Many writers have expressed the opinion that 
these Equisetaceous plants contributed largely to the formation 


1 Brongniart (28 2 ), p. 115. 

2 Young & Bird (22), pl. iii. fig. 3. 

2 Ibid. (28), pl. iii, figs. 4-6. 

** Seward (98), p. 72, fig. 11. 
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of the thin coal-seams of the Estuarine series ; the occurrence of 
an argillaceous bed crowded with small roots immediately below 
the coal bas suggested a comparison with the underclays of the 
Coal-measures. 

Konig’s species Oncylogonatum carhomrium, 1 from the Brora 
Coalfield of Sutherland, is no doubt identical with JEquisetites 
columnaris of the Yorkshire rocks; the coal-seams of the Brora 
district are considered by Eonig to have been formed, in part 
at least, from the remains of the reed-like plants to which he 
applied the above name. 2 3 

In 1829 Phillips 8 published a figure of a slender fossil stem 
from Saltwick under the name Equmtim laterale, characterized 
by the occurrence of small circular areas of a wheel-like pattern 
on the internodal region. The same form of stem was also figured 
and described by Bindley & Hutton 4 in 1836 ; by these authors 
the circular discs are compared with the phragma of a Calamite. 
They remark that similar discs were said to occur as isolated 
objects on the surface of the shale (on the authority of 
“ Mr. Williamson, jun.” — the late Professor Williamson). In 
1851 Bunbury 5 6 discussed another example of Phillips’ species, in 
which narrow spreading leaves were given off from the node as in 
Asierojphyllites. The fossil represented in Text-fig. 3 (Ho. 40,561) 
is probably the one which Bunbury had before him, and it is 
certainly the specimen figured by Zigno as Catamites lateralis. 
The long 4 spreading leaves 5 of these authors are no doubt slender 
branches, the true Equisetaceous leaf-sheath being faintly shown 
as a series of small pointed teeth just above the nodes. Heer, misled 
no doubt by the descriptions of Bunbury and Zigno, 0 proposed to 
transfer Phillips’ species to the genus Fhyllotheca , and Sehimper 7 
substituted the generic name Schizoneura. The circular discs on 


1 Konig, in Murchison (29). 

2 Zigno (59), p. 113. Zigno considered the Brora fossil specifically distinct 
from JE. columnaris , and proposed to adopt the name E. Koenigii in place of 
Konig’s designation. 

3 Phillips (29), pi. x. fig. 13. 

4 Bindley & Hutton (36), pi. 186. 

5 Bunbury (51), p. 189. 

6 Zigno (56), p. 46. 

7 Sehimper (69), p. 286. 
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the intemodes of this form have long proved a difficulty, several 
authors having regarded them as branch -scars occurring some 
distance above the nodal region. Lindley compared them with the 
nodal septa of Catamites , and Schimper afterwards regarded them 
as displaced nodal diaphragms. This is, I believe, the correct 
explanation of the circular discs. 



Fig. 3 . — Equisetites cokmnaris , Brongn. [No. 40,561.] 

(Block lent by the Cambridge University Press.) 

The frequent occurrence of isolated nodal diaphragms renders it 
probable that the tissue of these organs was strengthened by the 
development of periderm, and possibly by a subsequent sclerification 
of the cells. It has been shown 1 that the parenchymatous nodal 


1 Williamson & Scott (94), p. 889. 
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diaphragms of Calamites developed a layer of cork -tissue, and 
Jeffrey 1 has more recently described the partial sclerifieation of 
periderm cells in the diaphragms of recent Horsetails. 

The specimen (Ho. 10,379) represented in PL XIX. Pig. 4 
affords a good example of an isolated nodal diaphragm, and in 
Pig. 5 of the same Plate a portion of a similar diaphragm is 
surrounded by an imperfectly preserved leaf-sheath ; the latter 
specimen, from the Leckenby Collection, 2 demonstrates the nature 
of the discs, and shows that their usual manner of occurrence 
a little distance above the node is merely the result of displace- 
ment. As the hollow branches were crushed by the weight of 
overlying sediment the diaphragms, being comparatively resistant, 
were squeezed from their original position and flattened out on 
the internode. 3 

It has been the custom to regard the form named by Phillips 
Equisetum later ale as specifically distinct from Brongni art’s species ; 
but a comparison of numerous specimens of Equisetites colwmiaris 
and E. lateralis has led me to unite both under Brongniart’s 
designation. Xathorst inclined to this view, as shown by a note 
written on a specimen of E. lateralis in the Leckenby Collection — 
“ Eq. columnaris includes Eq. lateralis The difference in diameter 
between the smaller examples of E. lateralis and the ordinary casts 
of E. columnaris is considerable, but in a large collection it is easy 
to find intermediate forms ; the leaf-sheaths also exhibit no dis- 
tinguishing features, but agree in the form of the segments and 
in their minute surface features. 

The Italian specimens figured by Zigno 4 as Eqidsetites Veronenm 
appear to be' identical with the common British species, and his 
species has therefore been included in the above synonymy. The 
fragments of stems described by Saporta 5 from rocks referred 
to a Bathonian horizon bears a close resemblance to Eqidsetites 
columnaris , and may well be specifically identical; but in the 
absence of more satisfactory evidence than is afforded by Saporta’s 


1 Jeffrey (99), p. 176. 

2 Leckenby Collection, Cambridge, Ho. 17. 

3 Specimens of nodal diaphragms may be seen in several collections of Jurassic 
plants ; e.g. , Oxford, Cambridge, York, Manchester, Scarborough, etc. 

4 Zigno (56), pi. vi. 

8 Saporta (73), p, 248. 
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figures we may consider the French specimens as probably identical 
with, or at least closely allied to, the British species. 

Heer 1 compares his Siberian species, Phjllotheca sibirica, with 
Phillips’ Equisetum later ale > but recognizes certain small differences 
which he considers of specific value. There is, however, so close 
a correspondence between Heer’s figures and some examples of 
the Siberian plant in the British Museum collection and certain 
of the Yorkshire specimens, that it would seem very probable the 
two plants are not specifically distinct. 

The specimens figured by Eaciborski 2 from the Cracow Jurassic 
rocks as Equisetites Uandus present a close agreement with such 
examples of E. eolummris as those shown in Figs. 4 and 5, 
PL XIX., and in Text-fig. 3. 

Although no fertile shoots of E. eolummris have been recognized, 
it is reasonable to assume that they were of the same type as the 
strobili of recent Horsetails, with which the cones of some other 
Mesozoic species of Equisetites closely agree. 

It is practically impossible to discriminate accurately between 
many of the Mesozoic Equisetaceous stems, or to give definite 
diagnostic characters, but it is at least probable that Equisetites 
eolummris is specifically distinct from the more slender Wealden 
species Equisetites Lyelli , Mant. 3 The latter species never reached 
the same girth as the older plant, and the more robust habit of the 
Inferior Oolite and Triassie Horsetails seems to be a well-marked 
feature of some importance. 

Some of the older species of Equisetites , e.g. E. Muensteri, bear 
a fairly close resemblance to E. columnar is, and, while probably 
specifically distinct, the former plant must be considered, as Schenk 4 
suggests, an analogous species. The specimens figured by Andrae 5 
from Steierdorf and by Tenison- Woods 6 from Queensland are too 
imperfect to admit of satisfactory identification, but the fragments 
figured by these authors as Equisetum laterale and E. rotiferum 


1 Heer (77), vol. iv. (2), p. 43, pi. iv. fig. 2; vide also Heer (78), vol. v. (2), 
p. 4, pi. L, and (82), ii. p. 9. 

2 Eaciborski (94), pi. xxvii. p. 233, figs. 17-27. 

3 Seward (94), pi. i. 

4 Schenk (67), pi. ii. p. 14. 

( 5 Andrae (66), pi. vr. figs. 1-5. 

* Tenison- Woods (83), pi. vi. figs. 5 and 6. 



60 


EQUISETITES. 


respectively recall tlie slender branches and leaf- sheaths of the 
English species. 

Numerous examples of Equisetites eolunmaris are met with in 
practically all collections of Inferior* Oolite plants. The smaller 
forms, formerly spoken of as Equisetites lateralis , are less common, 
but good specimens may be seen in the museums of Cambridge, 
Oxford, Manchester, York, Scarborough, and elsewhere. 

The large stems of the recent species, Equisetum giganteum , L., 1 
which grows in the marshes of tropical America, may be compared 
with the still larger plant, which must have formed a prominent 
feature in the landscape of the low-lying marshy ground bordering 
the Jurassic sea in the north-west of Europe. 

V. 2613^. PI. XIX. Kg. 1. 

This small specimen shows two nodes with the short stumps of 
two alternating whorls of branches. The knobs or branch-scars 
occur at regular intervals on each branching node, and the members 
of each whorl are situated midway between those of the next 
whorl. 

In this cast the pointed tips of the leaf- segments have not been 
preserved, but the form of the sheaths is clearly indicated. 

40,681. PL XIX. Eig. 3. [Also in Seward (98), p. 265, 
fig. 58 b.] 

The large cast, of which the figure represents a portion of one 
node, measures 49 cm. in length, and affords a good example of 
the large type of branch with long internodes. The organic 
substance of the stem has been replaced by a thin film of 
carbonaceous material encircling the sandstone cast ; the bulk 
of the specimen being no doubt the cast of a large hollow pith. 
The breadth of the branch is 5*5 cm., and the internodes have 
a length of 13-14 cm. The leaf-sheaths consist of 70-80 teeth, 
usually truncate at the margin of the sheath, but in the portion 
represented in Fig. 3 the acuminate distal ends of the teeth are 
faintly indicated. The leaf -sheath projected slightly from the 
surface of the branch, the intervening space being filled with 


1 Hooker (61), pi. lxxiv. 
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sand, which separates the carbonaceous surface of the sheath from 
the coaly film on the surface of the main cast. 

Scarborough. Purchased. 

40,561. Text-fig. 3. [Also in Zigno (56), ph iii. fig. 3, and 
Seward (98), p. 275, fig. 63.] 

There are fragments of several imperfect specimens lying on the 
shale; the best example, which is shown in the figure, measures 
11*2 cm. long and 1*2 cm. in breadth, the internodes having 
a length of 4*5 cm. Portions of leaf-sheaths with short teeth 
are faintly indicated at the nodes, and distinct impressions of 
diaphragms occur above the nodal lines. The long slender 
appendages, of a light - brown colour, which were formerly 
described as leaves, are no doubt delicate branches comparable 
to the finer branches of some of our recent Horsetails. Ho 
trace of nodes can be made out on the surface of the branches, 
but the preservation is far from perfect. A somewhat similar 
specimen from the Yorkshire coast, with traces of branches, may 
be seen in the Leeds Museum. 

10,379. PI. XIX. Pig. 4. 

An isolated nodal diaphragm, showing a central fiat area and 
slightly convex radiating bands of carbonized tissue separated from 
one another by spaces. These diaphragms are usually about 1 cm. 
in diameter, and have the form of a shallow saucer. Part of 
a similar diaphragm is seen in Pig. 4, lying immediately above the 
lower leaf-sheath. 

The example represented in Pig. 4 (from the York Museum) 
shows the leaf -sheaths and linear acuminate segments very clearly ; 
it is interesting also as being larger than many of the specimens 
of the Equisetites lateralis type, and serves to connect the wider 
E, columnar is with the narrow branches usually identified as 
E. lateralis . 

The diaphragm of the specimen represented in PI. XIX. Pig. 5 
is surrounded by a portion of a leaf-sheath, and affords good 
evidence in support of the nature of the isolated circular discs, 
which were considered originally to be the scars of branches. 

V. 89. Two pieces of stems on wh h the surface features of 
the leaf-sheaths are clearly preserved ; on the fiat or slightly 
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concave median portion of each leaf -segment, the outlines of the 
epidermal cells may he readily detected, and the slightly raised 
edges hear numerous small irregular tubercles, which may he due 
to the presence of siliceous deposits in the epidermal cells. On 
some of the nodes five branch-scars are shown ; these alternate in 
position with the scars on the next node. This form of stem may 
he compared with the type of Calamitean cast known as Catamites 
(. Eucalamites ) crueiatus , Sternb., from the Coal-measures. 1 

Mger ton Coll. 



A 

Tig. 4 . — JEguisetites eolumnaris, Brongn. 2 


A. Part of a stem showing leaf -sheaths, and an imperfect diaphragm flattened 

oil the internode. 

B. A single leaf -sheath. 

C. A nodal diaphragm. 

From specimens in the York Museum. (Block lent by the Cambridge 
University Press.) 

V. 2613. The smaller of the two specimens bearing this number 
affords a good example of a cast of the typical Mqumtites columnar is 


3 Seward (98), p. 377, fig. 102. 
2 Ibid. p. 278, fig. 64. 
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type, .having a smaller diameter than the majority of the cylindrical 
casts, and each leaf -sheath consists of about forty segments with 
clearly defined surface characters ; this specimen may be compared 
with Test-fig. 4, which represents a broad form with the characters 
of E. lateralis. 

Yorkshire, Heckles Coll, 

V. 3648. Tour casts in a vertical position in a finely laminated 
sandy shale. Purchased, 

52,568. A flattened branch showing portions of several leaf- 
sheaths and many diaphragms scattered about the surface of the 
shale. The surface of the internodes is well preserved, and 
presents a finely tuberculated appearance when examined under 
a pocket lens. 

Oolitic Shale, Scarborough. Bowerbank Coll. 

10,328. Portions of two flattened leaf- sheaths with the long 
pointed teeth spread out on the surface of the rock : the space 
enclosed by the basal portion of the leaf-sheath was no doubt 
occupied originally by a nodal diaphragm, as in the specimen 
represented in PL XIX. Pig. 5. 

Cloughton. Mantell Coll. 

Other specimens : — V. 2813 b (a single node with branch-knobs), 
V. 28136*, Y. 3292 (a block of micaceous sandstone penetrated by 
root-like fossils which may belong to Equisetites), Y. 3649, 13,507, 
39,130, 40,468 (part of a flattened leaf -sheath showing good 
surface features), 40,489, 40,574 (vertical casts in sandstone), 
40,575, 52,583. 

2. Equisetites Beard (Bunb.). 

[Quart. Journ. Geol. Soc. vol. vii. p. 189, 1851.] 

(Text-figs. 5 and 6.) 

1851. Catamites Beam, Birabury, Quart. Journ. Geol. Soc. vol. vii. p. 189. 

1854. Catamites Beanii, Moms, Brit. Foss. p. 3. 

1856. Catamites Beanii , Zigno, Flor. foss. Oolit. vol. i. p. 45, pi. iii. fig. 1. 

1869. ? JEquisetum columnare , Scliimper, Trait, pal. veg. vol. i. p. 267. 
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1880. Sehizoneara cf. S. hoerensis, Nathorst, Berattelse, p. 54. 

1883. Galamites Beanii , "Williams on, R. Instil p. 4. 

1886. Galamites Beanii , Gardner, Geol. Mag. yoL iii. [3], p. 201, pi. ix. fig. 3. 

1898. Fquisetites Beam, Seward, Foss. Plants, yol. i. p. 270, figs. 60-62. 

Type-specimen, Manchester Museum (InTo. 88). Stems reaching 
a circumference of 30 and 40 mm., bearing at the ■well-defined nodes 
leaf -sheaths consisting of numerous long and narrow segments. 

The scanty material of this species is insufficient to enable us 
to give a satisfactory diagnosis. Equisetites Team is retained 



Fig. 5. — Fquisetit.es Beam (Bunk.). § nat. size. [From a specimen in the 
Manchester Museum ; after Starkie Gardner (86), pi. ix. fig. 2.] 

as a distinct species chiefly on the ground of the greater diameter 
of the stem than in E. colimnaris ; in other respects the two 
species appear to be very similar, and it is not improbable that the 
stout casts included under the present species may be unusually 
large examples of the preceding type. 

In 1851 B unbury proposed the name Catamites Beard for some 
sandstone casts of stems from, the Inferior Oolite of Yorkshire, 
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which had been previously named by Bean, in unpublished notes, 
Calamites giganteus . Bunbury’s species is referred to by S chimp er 
as being possibly founded on the pith-cast of JEquisetites columnar is. 
In 1886 Starkic Gardner published a figure of a specimen which 
was identified by "Williamson as an example of Calamites Beani , 
and compared by the latter author with recent arborescent 
Gramincae. Text-fig. 5 is taken from the block used by Gardner 
in his paper on Mesozoic Angiosperms, in which the specimen is 
quoted as possibly a Monocotyledonous stem. The cast shows two 
conspicuous nodal regions, but no trace of leaf -sheaths, and affords no 
definite evidence of its Equisetaceous nature. Casts like that figured 
by Gardner occur in the Whitby, York, and Scarborough Museums, 
and in some cases reach a length of over 40 cm. ; they have the 
form of cylindrical or more or less compressed stems, divided by 
transverse nodal constrictions into fairly long internodal regions, 
and occasionally the casts of the several internodes occur as separate 
pieces, fitting together by clean-cut faces. The larger specimen 
represented in Text -fig. 6 shows not only nodal regions, but 
distinct indications of leaf-sheaths which reveal the Equisetaceous 
character of the casts. Some of the pith- casts of these stems exhibit 
a fine longitudinal striation on the surface, which suggests the 
presence of a woody cylinder enclosing the wide pith ; it is probable 
that these large steins grew in thickness by the development 
of secondary vascular tissue, but we have as yet no precise 
information as to their anatomy. In the York Museum there 
are some large circular discs 10 cm. in diameter, enclosed in the 
matrix of a rock containing a cast of JSqmsetites Beani , which 
undoubtedly represent the nodal diaphragms of this species. 

Y. 2725. Text-fig. 6. 1 

This large cast measures 27 cm. in length, and at the second 
node from the bottom has a breadth of 12 cm. There are seven 
nodes shown on the stem : the two lowest nodes exhibit 
distinct impressions of numerous narrow segments of leaf-sheaths, 
the impressions having the form of tapering narrow ridges 
representing the grooves between the segments, as seen in 
surface -view. It is possible that this form of stem may belong 


1 Figured also in Seward (98), p. 271, fig. 61. 
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to JEquisetites columnaris , but until further evidence of their 
connection is forthcoming Bunbury’s specific name may be 
conveniently retained. 

On the same piece of rock there are some good examples of 
the pinnate fronds of Williamsonia gig as (L. & H.). Bechles Coll . 

Y. 2725a, A fairly common type of cast of this species, in 
which the nodal regions are marked by distinct cbnstrictions, but 
without any indication of leaf- sheaths ; 33 cm, in length, 15 cm. 
broad. The fine longitudinal striations in such casts as Y. 2725a , 
of which there are several examples in the Museums of York, 
"Whitby, and Scarborough, suggest the impression of a cylinder 
of wood : it has already been pointed out that these larger stems 
probably possessed the power of secondary thickening. 

Bechles Coll . 

V 3929, 39,093 [vide Williamsonia gig as (L. & H.)], 40,577. 
Similar flattened casts, with nodal constrictions and surface striation 
.as in V. 272 5a. 


Class LYCOPODIALES. 

Perennial plants of terrestrial, epiphytic, or aquatic habit, 
usually herbaceous, but more or less shrubby in a few tropical 
■species. Stems for the most part long and slender, dichotomously 
or monopodially branched; in some forms the stems are short, 
unbranched, and tuberous. The sporangia are large and exannulate, 
occurring singly either in the axil of a more or less modified leaf 
or on the lower part of the upper surface of a leaf. 

The living genera included in this class are the isosporous 
lycopodium, Phylloglossum , Psilotum , and Tmesipteris , also the 
heterosporous Selaginella and Isoetes, Isoetes , Selagmella , and 
Lycopodium are represented by British species, but the other 
genera have a restricted tropical distribution. The extinct types 
Lepidodendron , Sigillaria , and other Palaeozoic plants belonging 
to the Lycopodium played an important part in the vegetation of 
the Carboniferous and Permian periods ; they differed from the 
'modem genera in their arborescent habit and in their power of 
secondary growth in thickness. 
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Genus LYCOPODITES, Brongniart. 

[Prodrome/ p. S3, 1828.] 

Herbaceous or small arborescent plants, agreeing in babit with 
recent species of Lycopodium and Sdagimlla , with branched stems 
bearing small leaves, either all of the same form or dimorphic, 
disposed spirally or in rows. Sporangia in the axil or on the 
upper face of a leaf, or borne on leaves forming a terminal strobilus. 1 

The generic name Lycopodites was proposed by Brongniart in 
1828 for plants with pinnate branches bearing leaves disposed 
spirally or in two opposite rows, which on falling did not leave 
a well-marked or definite leaf -scar. The only Inferior Oolite 
species {Lycopodites Willi amsoni) included by Brongniart in his. 
genus is now recognized as a Conifer, most of the species being of 
Palaeozoic age. While some of the specimens placed in Lycopodites 
are in all probability small twigs of Lepidodendron , there are a few 
species which must be retained in Brongniart’ s genus as differing 
in certain respects from Lepidodendron. 

It is usually the case that the specimens described as species of 
Lycopodites have the form of delicate twigs bearing small crowded 
leaves, but with one or two exceptions there are no indications 
of the sporophylls, nor is there any evidence as to anatomical 
characters. The meagre nature of the material makes it impossible 
to decide in some instances whether SelayineUa or Lycopodium is 
the most nearly allied genus, and it is safer, therefore, to use 
Brongniart’ s generic name in a comprehensive sense as including 
fossils, which may belong either to the heterosporous Selaginellaeem 
or to the homosporous Lyeopodiacece. 



Lycopodites falcatus, Bindley & Hutton. 

[Fossil Flora, vol. i. pi. hi. 1831.] 

1831. Lycopodites falcatus, Lindley & Hutton, Foss. Flor. vol. i. pi. 1x1. 
1838. Musettes falcatus, Sternberg, Flor. Yorwelt, Case. vii. p. 38. 

1848. Lycopodites falcatus, Broun, Ind. Pal. p. 681. 

1849. Lycopodites falcatus, Brongniart, Tableau, p. 105. 




!' Of. Kidston (85), p. 56 1 . 
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1850. Lycopodites falcatics, Unger, Gen. spec, plant, foss. p. 274. 

1854. Lycopodites faleatus , Morris, Brit. Foss. p. 12. 

1856. Lycopodites faleatus , Zigno, Flor. foss. Oolit. vol. i. p. 213. 

1864. Lycopodites faleatus, Leekenby, Quart. Journ. Geol. Soc. vol. xx. p. 77. 

1870. Lycopodium falcatum, Scbimper, Trait, pal. veg. vol. ii. p. 9. 

1875. Lycopodites faleatus, Phillips, Geol. Yorks, p. 198, lign. 6. 

1892. Lycopodites faleatus, Fox-Strangways, Tab. Foss. p. 127. 

Type-specimen. British Museum, Ho. 39,314. 

Stem slender, branched in an apparently dichotomous manner, 
bearing leaves disposed in two rows, and fairly closely arranged, 
but not contiguous. Leaves thin, entire, broadly falcate, with an 
acute apex pointing upwards or slightly inclined towards the axis 
•of the branch. Sporophylls unknown. 

Lindley & Hutton 1 speak of the plant, which they describe as 
Lycopodites faleatus , as no doubt identical with a specimen figured 
by Young & Bird, 2 bearing “ small round crowded leaves” ; but 
it is not improbable that the drawing given by the latter authors 
represents a piece of the conifer JBrachyphyllum mamillarc , Brongn. 

There is little doubt that Lycopodites faleatus should be regarded 
as a Lycopodinous plant more nearly allied to the genus Selaginella 
than to Lycopodium. At the end of the diagnosis of the species 
given by Phillips, 3 it is stated that he detected “marks of stipule ” 
on one of the specimens ; these probably represent imperfectly 
preserved leaves on the upper surface of the stem, differing in their 
smaller size from the two-ranked leaves, which are distichously 
disposed. In the type-specimen of Lindley & Hutton (39,314) 
there are in places faint suggestions of smaller leaves, but the 
preservation is not sufficiently good to render this point certain. 
The probability is that this species, as Schenk 4 suggests, agrees 
more closely with the recent genus Selaginella than with 
Lycopodium. Solms - Laubach, in speaking of fossil Lycopods, 
goes so far as to say that “all Lycopodites with distichous 
leaves may be reckoned without hesitation among heterophyllous 
forms,” 5 that is, among plants of the type of Selaginella. The 


1 Lindley & Hutton (33), pi. Ixi. 

2 Young & Bird (22), pi. ii. fig. 7. 

3 Phillips (75), p. 198. 

* Schenk (88), p. 57. 

5 Solms-Laubaeh (91), p. 187. 
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habit of the plant, as well as the arrangement and thin texture 
of the leaves, and the probable presence of two kinds of leaves, 
all point to a comparison with recent species of Sclaginella . 
Hathorst, 1 on the other hand, has referred to Lyeopodites falcatus 
as a representative of the Lycopodium type of plant. 

Such examples of Lycopodiaceons plants as have been described 
from foreign Mesozoic localities do not offer any close resemblance 
to the English species. A species figured by Ifeer 2 from the 
Jurassic rocks of Siberia as Lyeopodites tenerrmus is characterized 
by narrower leaves, and agrees closely with Taxed km graeile , 3 
described by the same author. A few specimens figured by 
Oldham & Morris 4 from the Jurassic rocks of the Itajmahal Hills 
as Arauearites (?) gracilis , and afterwards placed in the genus 
CJmrolepis by Feistmantel, may be compared with Lyeopodites . 
Eeistmantel 5 calls attention to the similarity of the Indian and 
British fossils, but suggests that both should probably be placed 
in the Conifer® rather than in the genus Lyeopodites . There 
can be little, if any, doubt as to the Lycopodiaceous nature of 
Lyeopodites falcatus , with which the Indian species appears to be 
closely allied. 

The York Museum contains an unusually good example of 
Lyeopodites falcatus , .Fragments are met with also in the Scar- 
borough, Cambridge, and other collections of Inferior Oolite plants. 

89,814. Figured by Bindley & Hutton (33), pi. lxi. 

The drawing in the Fossil Flora gives a fairly accurate idea 
both of the habit of the plant and of the form of the leaves. 
The slender axis is repeatedly forked, and bears apparently two 
rows of alternately disposed leaves. The leaves, which are in 
the form of carbonaceous films on a sandy shale, are not preserved 
sufficiently well to enable one to describe them in detail ; they 
are broadly falcate in form, about 4 mm. in length, with an 
acute apex directed upwards and slightly inwards. At the tip of 

1 Nathorst (80), p, 5 $. 

2 Heer (78), ii. pi. i. fig. -7'; and (77), ii. pi. xv. figs. 2-8. 

3 Ibid. (78), iii. pi. viii. fig. 32, etc. 

4 Oldham & Morris (63), pis. xxxiii. and xxxv. 

8 Feistmantel (77 1 )* P* 140. 
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one of tlie branches there appear to be slight indications of the 
presence of smaller leaves in addition to the larger ones, suggesting 
a comparison with Sdagtnellci. 

Cloughton. . Bean Coll . 

V. 3675. A good specimen, showing the manner of branching 
and spreading habit of growth. Lower Sandstone, Cloughton. 


Class FILICALES. 

Stem comparatively small in proportion to the size of the leaves. 
The members of this class are usually isosporous, but in a few 
forms heterosporous *. sporangia borne on leaves which are either 
identical with the foliage leaves or more or less modified. Hoots 
developed from the stem in acropetal succession, or borne on the 
leaf-stalks. The stem may be either polystelic or monostelic. 


Sub-Class Eil ices. 

Order LEPTOSPORANGIAT^E. 

The Filices or true Ferns are isosporous. The spores on 
germination produce a green independently growing prothallus, 
bearing the sexual organs. Leaves relatively large, in nearly all 
cases with circinate vernation, bearing scaly ramenta or filamentous 
hairs ; the sporangia are usually in groups or sori, either naked or 
enclosed by an indusium, borne on leaves which may be identical 
with, or more or less distinct from, the vegetative leaves. "With 
a few exceptions the sporangia possess a well-marked annulus ; 
each sporangium is formed from a single epidermal cell. Stem 
horizontal and creeping, oblique or vertical, bearing scattered 
fronds or terminating in a crown of leaves. 1 


1 Yide Seward (94), p. 35, for a general “Introduction to the Filices.” 
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A. Genera assigned to existing families. 


Family MATONINtL®. 

Sori borne on the under surface of ordinary fronds, composed of 
a few comparatively large sporangia, with tetrahedral spores, sessile 
on a central columnar receptacle, which in the recent genus 
Matonia spreads out into an umbrella - like indusium, with the 
recurved margin tucked in below the ring of sporangia. Sporangia 
characterized by an obliquely vertical incomplete annulus. 

The recent Malayan fern Maionia pectinata, B. Br., first described 
by Bobcrt Brown 1 in "Wallich’s Planted Asiatics rariores has long 
been recognized as a species which shares certain characters with 
the Cyatheacese and other families, but differs in some of its features 
from other members of the Filices. Moore 2 referred this species 
to a special tribe, Matonineae, and in recent years Baker, Christ, 
and others have treated the genus Matonia as the type of a distinct 
family, exhibiting points of contact with both the Cyatheacese 
and Gleicheniaceae. In 1888 3 a second species, Matonia sarmentosa , 
Baker, was discovered by Mr. Charles Hose at Kiah, Sarawak, in 
Borneo ; this fern agrees in the structure of the sori with the 
older species, but is strikingly unlike it in the form of the fronds. 
It is of interest to note that the anatomical structure 4 of Matonia 
pectinata entirely confirms the conclusions as to the isolated position 
of this species among existing ferns, which were based entirely on 
external characters. Comparisons have often been made between 
Matonia pectinata and various Mesozoic species ; these rest not 
merely on a similarity or identity of habit, but on the more 
trustworthy resemblance of the sori and sporangia. Solms-Laubach 5 
cites the genera Laccopieris , Selenocarpus , Andriania , Clathropteris , 
and JDktyophjlkm as leptosporangiate ferns which agree in certain 


1 Brown, in AYaHich (30), vol. i. p. 16. 

2 Moore (57), p. 106. 

3 Baker (88), p. 256. 

4 Seward (99). 

5 Solms-Laubach (91), p. 154. 
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respects both with the Gleicheniaceae and Cyatheacese ; Micro - 
dictyon , Gutbiera , and Carolopteris may be added to this list as 
closely allied genera. In his memoir on the Jurassic plants from 
the neighbourhood of Cracow, Baciborski 1 includes the two fossil 
genera Laccopteris and Microdictyon in the family Matoninese ; the 
latter genus, instituted by Saporta in 187 3, 2 I have been led to 
consider identical with Presl’s Laccopteris. 

Genus MAT03STIDIUM, Schenk. 

[PalseontograpMca, vol. xix. p. 219, 1871.] 

This genus, founded on specimens of sterile and fertile fronds 
from the Wealden of North Germany, is thus defined by Schenk : — 

“Folia sterilia et fertilia conformia fiabellato-pinnata, segmenta 
pinnatifida. Nervi primarii excurrentcs, secundarii angulo subrecto 
egredientes dichotomi, ramuli simplices. Sori biseriales oblongi 
indusiati. Sporangia receptaculo in ramulo affixa. Annulus 
obliquus.” 

It has been the custom to adopt Schenk’s genus for such fossil 
fronds as agree in habit and in the form of the sori with the recent 
species Matonia pectinata , but it is advisable not to attach too 
great prominence to the habit of the fronds as a guide to family 
or generic affinity. The habit of Matonia sarmentosa is entirely 
distinct from that of the other species of the genus, and it is 
probable that older species may have existed which possessed 
sori and sporangia of the Matonia type, but differed from Matonia 
pectinata in the form of their leaves. Since the publication of 
the British Museum Catalogue of Wealden ferns, in which 
Matonidium is dealt with, an interesting Cretaceous species, 
Matonidium Wiesneri, has been described by Krasser from Ceno- 
manian rocks in Moravia, a type which exhibits a striking 
resemblance to Matonia pectinata ; the Moravian plant approaches 
the recent species even more closely than the allied "Wealden and 
Jurassic fern, Matonidium Goepperti, Potonie 3 has suggested the 


1 Eaciborski (94), p. 42. 

2 Saporta (73), p. 313. 

3 Potonie (99), p. 359. 
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advisability of regarding Matonidium Wiesneri as a variety of' 
Matonia pectinata ratlier than as a distinct species, 

Matonidium Goepperti (Ettingshausen). 

[Abb. k.-k. geol. Reichs. vol. i. Abtli. 3, jSTo. 2, p. 16, pi. v, 1852.] 

(Pl. XI. ; Text-fig. 7.) 

1843. Cyeadites Althaimi, Dunker, Progr. p, 7. 

1846. Pecopteris AlthausU, D linker, Wealdenbildung, p. 5 , pi. ii, fig. 2. 

JP. polydactyla, Dimker, loc. cit. p. 5, pl. vii. fig. 4. 

P. Conybeari , Dunker, loc. cit. p. 7, pl. ix. figs. 8 and 8«. 

Alethopteris elegans, Dimker, loc. cit. p. 8, pl. vii. fig. 7. 

1849. Pecop ter is polydactyla, Brougniart, Tableau, p. 107. 

P. Conybeari , Brougniart, loc. cit. p. 107. 

P. Althaimi, Brougniart, loc. cit. 

P. elegans , Brongniart, loc. cit. 

1850. Pecopteris polydactyla, Unger, Gen. spec, plant, toss. p. 177. 

P. Conybeari, Unger, loc. cit. p. 177. 

P. Althaimi, Unger, loc. cit. p. 176. 

Alethopteris elegans, Unger, loc. cit. p. 147. 

1852. Alethopteris Goepperti, Ettingshausen, Abh. k.-k. geol. Reichs. vol. i. 

Abth. 3, jS t o. 2, p. 16, pl. v. 

1854. Alethopteris elegans , Morris, Brit. Foss. p. 2. 

1856. laceopteris Phillipsn, Z igno, Flor. foss. Oolifc. vol. i. p. 195. 

1864. Pecopteris polydactyla, Leckenby, Quart. Journ. Geol. See. vol. xx. 
p. 80, pl. xi. tigs, la and 15. 

1869. Laceopteris Goepperti, Schimper, Trait, pal. veg. vol. i. p. 582 ; Atlas, 

pi. xxx. figs. 5-8. 

L. Phillipsi, ibid. p. 582. 

1870. Pecopteris Althaimi, Trantschold, Kouv, Mem, Soc, nai. Moscou, 

vol. xiii. p. 28, pl. xix. fig. 3, 

1871. Matonidium Goepperti, Schenk, Pakeontographiea, vol. xix. p. 219, 

pl. xxvii. figs. 5 and 5a ; pl. xxviii. figs. 1 and 2 ; pl, xxx, fig. 3. 
1874, Matonidium Goepperti , Schimper, loc, cit. vol, iii. p. 507. 

1875* Matonidium Goepperti, Schenk, PalieontogmpMea, vol, xxiii. p. 160, 
pl, xxvii. fig. 9. 

PceopteHs polydactyla, Phillips, Geol. Yorks, p. 207. 

1878. Alethopteris elegans, Dupont, Bull. Ac. Roy. Belg. vol, xlvi. [2],. 
p. 396. 

Pecopteris Conybeari, Dupont, loc* cit, p. 396. 

1881. Matonidium Goepperti, Heer, Sect*. Trab. Geol. Portugal, p. 16,. 
pl. xv. figs. 1-6. 

1888. Matonidium Goepperti, Schulze, Flor. subhcrcyn. Ivreid. p, 11. 

1891. Laceopteris polydactyla, Saporta, Pal . Franc*. voL iv, p. 384. 

1892. Pecopteris polydactyla, Fox-Sfcrangways, Tab. Foss. p. 133, 

1899. Matonidium Goepperti, Seward, Phil. Trans, vol. exei, p. 201. 
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Type . Large specimens of sterile and .fertile segments. Lathe 
Berlin Collection. 

Eronds of similar habit to those of Matonia pectinate i, B. Br., 
fan -shaped or pedate, with pinnate or pinnatiM pinnae, the 
ultimate segments linear, slightly falcate, bluntly pointed. Sori 
numerous on the under side of the ultimate segments, in two rows, 
one row on each side of the prominent midrib, circular or oval in 
form, covered by an indusium attached to a short central columnar 
receptacle, which bore the sporangia arranged in a circle. Sporangia 
with an oblique annulus. 

The specimens of Matoniclhm Goepperti hitherto discovered do 
not afford any satisfactory evidence as to the exact number of the 
sporangia, nor do we know in detail the character of the venation. 
It would appear that the sporangia were more numerous in each 
sorus than in the recent species, and so far as is known the 
venation appears to agree with that in Matonia pectinatd . 

Beference may be made to Yol. I of the "Wealden Catalogue 
for remarks on the synonymy of this species. The plant named 
by Phillips Pecopteris ceespitosa, and described by him in his 
Geology of Yorkshire , is included as a synonym of Matonidium 
Goepperti in my former list, but an examination of the type- 
specimen in the York Museum has convinced me that Phillips' 
specimen must be referred to the genus Laccopteris . 

Y. 3660. Pl. XI. Eig. 3. 

The characteristic disposition of the long narrow pinnoe is clearly 
shown, but the petiole itself has not been preserved. Portions of 
nine pinnae are seen, the longest measuring 16*5 cm. in length and 
about 1 cm. broad, tapering very gradually towards the distal end. 
The segments are crowded, narrow, and falcate, with a slightly 
obtuse apex. The lower surface of the pinnse is represented 
in the drawing; in each pinnule the midrib forms a prominent 
ridge, on either side of which there are indistinct depressions 
marking the position of the sori. The whole surface of each 
segment appears to have been covered with crowded soil, as in 
the specimen shown in Text-fig. 7, A. In some of the segments 
a small umbo in the centre of the soral depression marks the 
position of the receptacle. 
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39,254, PL XL Fig. L 

A fairly large specimen, a portion of which, is shown in Fig. 1 to 
illustrate the origin of about ten fertile pinnse from the summit 
of the petiole. The leaf is preserved with the upper face exposed, 
the sori appearing as two rows of circular elevations. In some 
places where the carbonaceous film has been removed there appear 
to be indications of the individual sporangia, but these are not 
at all clear. The small basal pinnules are well shown. Labelled 
by Bean Pecopteris multieaulis . 

Lower Shale, Scarborough. Bern Coll, 

52,594 and 52,605. PL XI. Fig. 2. 

This fragment shows the short rounded pinnules on the basa. 
portions of the punnse, and illustrates the occurrence of sori on 
even the smallest segments. In Matonidium Goepperti , as in 
Matonia peetinata , all the segments of a frond appear to bo fertile. 
The figure represents the sori as circular elevations, with a central 
depression, projecting from the lower surface of the pinnules. 

Haiburn Wyke. Morris Coll . 


Fig. 7 . — Matonidium Goepperti (Ett.) . 

A. Portion of a pinna, showing the sori. 

B. The tip of a circinately coiled leaf. (No. 52,596.) 

52,596. Text-fig. 7. 

Fragments of fertile pinnse in ironstone, showing both upper and 
lower surfaces. In the enlarged piece shown in the Text-figure (A) 
the under surface is uppermost, bearing two rows of crowded 
elliptical sori. The circinately coiled leaf (Fig. 7, B) preserved in 
the same piece of rock belongs probably to this species ; it agrees 
exactly with the closely coiled frond of the recent species, Matonia 
peetinata. 

Oolitic Shale, Haiburn "Wylie. 




Morris Coll » 


IACCOPTERIS. 


77 


V, 3661. Several pinnae of a large spreading frond ; the reverse 
piece of V. 3660. 

V. 3662. The upper part of a petiole, hearing several palmately 
disposed pinnae. Labelled by Leckenby “A new Pe copter is from 
the Lower Sandstone and Shale near Scarborough.” 

Other specimens ; — V. 3663, 39,297, 

Genus LACCOPTEMS, Presl. 

[Presl, in Sternberg, Plor. Yorwelt, fase. vii. p. 115, 1838.] 

1. Laccopteris polypodioi&es (Brongn,). 

2. Laccopteris Woodward! (Leckenby). 

This genus was instituted by Presl in 1838 for some fragments 
of fern fronds from the Keuper of Strullendorf, the type species 
being named Laccopteris elegans. The generic characters are thus 
defined : — 

u Frons pinnata, nervi primarii excurrentes, nervi secundarii 
dichotomi ramulis furcatis simplicibusve, mediis in medio dorso 
soriferis. Sori biseriales, fovese semiglobosse immersi, e sporangis 
compositi.” 

The same genus is described also by Goppert, 1 Schenk, 2 and 
other writers. Schenk’s account of the species of Laccopteris is. 
the fullest, and some excellent figures of the sori, sporangia, and 
spores accompany his plates of the fronds of this genus. More: 
recently Z oilier 3 has demonstrated the very close resemblance — 
previously referred to by Schenk — between Laccopteris and the 
recent genus Matonia. The published figures of the Bhsetic species 
of Laccopteris represent the veins as dichotomizing and not 
anastomosing; but an examination of specimens in the British 
Museum and in the Palaeontological Institute of Berlin has 
convinced me that anastomoses are fairly frequent. A specimen of 


1 Goppert (41), Lief. 1 and 2, pis. v. and vi. 

2 Schenk (67), p. 93, pis. xxii.-xxv. Vide also Schenk (88), p. 38, fig. 20. 

3 Zeiller (85). 
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Laccopteris elegans (Presl) from Bayreuth, in the British Museum 
Collection (2STo. 500), shows anastomosing veins in some of the 
more perfectly preserved pinnules. 1 The Laccopteris venation may 
he compared with that of Matonia pecUnaia , hut in the latter fern 
the anastomes between the lateral veins are rather less numerous 
than in Laccopteris . The close agreement between Laccopteris 
and Matonia as regards the form of the frond, the structure of 
the sori and sporangia, and the venation characters afford sufficient 
evidence for the inclusion of the genus in the Matonineoe. "We 
may define the genus Laccopteris as follows : — 

Fronds pedate, in habit like those of Matonia pecUnaia, E. Bi\, 
with pinnate or pinnatifid pinnae ; ultimate segments linear in 
form, with a well-marked midrib giving off numerous secondary 
veins which branch dichotomously, and are in places connected by 
short lateral anastomoses. Sori circular, forming a single row 
on each side of the midrib ; the sporangia are usually few in 
number, from five to fourteen, with an oblique annulus and 
tetrahedral spores. 

1, Laccopteris polypodioides, Brongniart. 

[Hist. veg. toss. p. 372, pi. lxxxiii. fig. 1, 1828.] 

(PL XII. and PL XIII, Figs. 1 and 2; Text-figs. 8, 9, 10, 11b, 
and 11c.) 

1828. PMchopteris polypodioides , Brongniart, Hist, veg, foss. p. 372, 

pi. Ixxxiii. fig. 1. 

P. propinqm , ibid. p. 373, pi. cxxxii. fig. 1 ; pi. cxxxiii. fig. 2. 

Pecopteris polypodioides, Brongniart, Prodrome, p. 57. 

1829. Pecopteris ccespitosa , Phillips, G-eol. Yorks, p. 148, pi. viii. fig. 10. 

P, cremfolia , ibid. p. 148, pi. viii. figs. 11 and \\a. 

P. ligata, ibid. pi. viii. fig. 14. 

1832. Peeoptcris polypodioides , Bindley & Hutton, Foss. Flor. pi. Ix. 

1834. Peeoptcris propinqm, ibid. pi. exix. 

1835. Phlebopteris contigua, ibid. pi. cxliv. 

1836. PCemitelites polypodioides, Grdppert, Foss. Farm. p. 330, pi. xv. 

figs. 8 and 9. 

Polypodites Lindleyi , ibid, p. 342, pi. xxxviii. figs, o and 6. 

PCemitelites Broivnii, ibid. p. 334, pi. xxxviii. fig. 1. 

Polypodites crcmfolins, ibid. p. 343. 


1 Seward (99), p. 195, fig. 8. 
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1838. Steffensia polypodioides, Sternberg, Flor, Vorwelt, fasc. vii. p. 125. 
Phlebopteris polypodioides, ibid. p. 163. 

P. eontigua , ibid. p. 164. 

Stejftmsia crenifolia, ibid. p. 124. 

1848. Phlebopteris polypodioides, Bronn, Ind. Pal. p. 959. 

Polypodites crenifolius, ibid. p. 1027- 

P. Lindlcyi , ibid. 

Pecopteris ccespitosa, ibid. p. 914. 

1849. Phlebopteris polypodioides, Brongniart, Tableau, p. 105. 

P. eontigua, ibid. , 

Polypodites crenifolia, ibid. 

P. Lindlcyi, ibid. 

1850. Eemitelites polypodioides, Unger, Gen. spec, plant, foss. p. 161. 

E. Prownii, ibid. 

Polypodites crenifolim, ibid. p. 167. 

1851. Pecopteris ccespitosa, B unbury, Quart. Journ. Geol. Soc. vol, vii. p. 186. 

1854. Phlebopteris eontigua, Morris, Brit. Foss. p. 17. 

P. polypodioides, ibid. 

Polypodites crenifolius, ibid. p. 18. 

P. lindlcyi, ibid. 

Pecopteris ccespitosa, ibid. p. 15. 

1855. Polypodites crenifolius, Andrae, Foss. Flor. Siebenbiirgens, etc., p. 35. 

1856. Polypodites Lindlcyi, Zigno, Flor. foss. Oolit. vol. i. p. 162. 
Phlebopteris polypodioides, ibid. p. 172. 

P. eontigua , ibid. p. 175. 

Polypodites crenifolius, ibid. p. 163. 

1864. Phlebopteris eontigua, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 
P. propinqua, ibid. p. 80. 

1869. Phlebopteris polypodioides, Sebimper, Trait, pal. veg. vol. i. p. 624. 

P. eontigua, ibid. p. 625. 

1875. Phlebopteris polypodioides, Phillips, Geol. Yorks, p. 202, lign. 10. 

P. Lindlcyi, ibid. p. 202. 

P. eontigua, ibid. 

P. crenifolia, ibid. pi. viii. fig. 11. 

Pecopteris ccespitosa, ibid. p. 207, pi. viii. fig. 10 and lign. 20. 

? Marzaria Simpsoni, ibid. p. 204, lign. 13 and 14. 

1892. Phlebopteris eontigua, Fox-Strangways, p. 133. 

P. polypodioides, ibid. p. 134. 

Pecopteris ccespitosa, ibid. p. 132. 

Marzaria Simpsoni, ibid. p. 131. 

Cf. Laccopteris, n.sp,, Barth. Bot. Tids. pi. x. fig. 1. 

Type- specimens. Paris Museum. [Type of Phlebopteris propinqua 
and P. polypodioides, L. & II., in the Scarborough Museum ; type 
of P. crenifolia in the York Museum.] 

Fronds of the Laccopteris habit ; a long petiole subdivided at the 
summit into several spreading pinnatiM pinnae with linear ultimate 
segments passing gradually into shorter or deltoid segments towards 
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tlie base of each pinna. Sori borne in two rows, on the under 
surface of the segments, one row on each side of the midrib ; each 
sorus consists of as many as twelve or fourteen large sporangia 
(Text-fig, 10), with an oblique annulus and tetrahedral (?) spores. 
The sori are circular in form, probably without an indusium ; but 
this point is difficult to decide with certainty, the individual 
sporangia being attached to a central receptacle as in Matonia . 
Each segment is traversed by a well-defined midrib, from which 
numerous secondary veins are given off at a wide angle ; these form 
a series of elongated areolse parallel to the midrib, as in the recent 
genus Wood-war dia, and from the areolse or meshes forked and 



Fig. 8 . — Laecoptens polypodioicles. From a specimen in the York Museum. 

(f nat. size.) 

anastomosing branches pass off to the border of the segments ; the 
veins form fairly regularly radiating meshes below each sorus. 
(Text-fig. 11, and PL XIII. Fig. 2.) 

Brongniart 1 inclines to the view that the specimens named 
by Bindley & Hutton Pecopteris propinqua are probably not 
specifically distinct from P. polypodmdes ; an examination of 
the type-specimen of the former ‘ species ’ in the Scarborough 


1 Brongniart (28 2 ), p. 874. 
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Museum convinced me that it is identical with Brongniart’s 
type. NTathorst, 1 who regarded Laccopteris as a more suitable 
generic designation than Phlebopteris , has expressed the view that 
Phlebopteris polypodioides , P. crenifolia , 2 3 and P. propinqua are 
specifically identical; the same author also states that Phillips 5 
species Pecopteris ligata 3 is identical with Laccopteris polypodioides . 



Pig. 9. — ? Laccopteris polypodioides. From a specimen in the Whitby 
Museum. (Nat. size.) 

The specimen figured by Phillips (in the York Museum) as 
Pecopteris cmpitosa, and redrawn in Text- fig. 8, is undoubtedly 
a badly preserved fragment of a leaf of Laccopteris polypodioides ; 4 
the characteristic habit of the frond is clearly shown, and in 
some of the pinnules there are distinct traces of sori. 

The drawing reproduced in Text-figure 9 was made from 


1 Nathorst (80), pp. 60 and 79. 

* The type-specimen of this species is in the York Museum. 

3 The type-specimen is said by Nathorst to be in the Oxford Museum. 

4 Seward (99), p. 201 (footnote). 
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a specimen in the Whitby Museum (Yo. 2879) which was figured 
inaccurately both by Young & Bird and by Phillips, and by the 
latter referred to Zigno’s genus Marzaria. The type-specimen of 
Marzaria Simpsom is in all probability a young frond of Laccopteris 
polypodioides ; the linear pinnules of the adult leaf are represented 
by irregular rounded crenulations on the margin of the pinnse, and 
bear a resemblance to the small and partially developed ultimate 
segments on a young frond of Matonia pectinata. 

There is a striking similarity between the Inferior Oolite species 
L. polypodioides and the older species L. affinis , Z, Mmnsteri , and 
Z. Goepperti figured by Schenk and other authors. 1 The fern 
described by Etheridge from the Ipswich Coal-measures, Yew 
South Wales, as Phlebopteris alethopteroides may be compared 
with Laccopteris polypodioides . 2 It is evident that Brongrdart’s 
type is a member of a family which in the Mesozoic period was 
represented by numerous and closely allied forms with a wide 
geographical range. At the present day Matonia pectinata survives 
as one of two species which have persisted within narrow 
geographical limits as tropical representatives of a once vigorous 
and widely spread family of ferns. 

39.251. PI. XII. Figs. 1 and la. 

This specimen illustrates very clearly the characteristic habit of 
the frond; five pinnm are shown converging towards a common 
petiole. The form of the leaf is precisely similar to that in 
Matonia pectinata and in Matonidmn Goepperti (Ett.). Each 
pinna has a broad central axis bearing fairly broad ultimate 
segments with a midrib and anastomosing secondary veins. One 
of the lower deltoid segments is slightly enlarged in Fig, la; 
this shows the forked and anastomosing secondary veins. The 
longest pinnule measures 1*2 cm. in length. 

Scarborough. Bean ColL 

39.252. PL XII. Fig. 2. 

In this specimen there are portions of five or six pinnae not 
far from their common origin from the petiole ; these bear 


1 Schenk (67), pis. xiii., xxiii.-xxv. 

2 Etheridge (88), p. 1306, pi. xxxviii. figs. 1 and 2. 
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crowded, broad linear segments with, the venation characters 
clearly preserved. The lowest segment has a length of 8 mm,, 
.and the longest is 2 cm. long. Most of the examples of this 
species have longer, narrower, and less crowded segments than 
the two specimens represented in PL XII. This specimen is 
•Labelled by Bean Phlebopteris frondosa. 

Upper Shale, Scarborough. Bean Coll 

39,225. PL XIII. Pig. 2. 

Labelled by Bean Phlebopteris contigua and P. pohjpodioides. 
This specimen shows portions of large pinnse with long linear 
segments preserved in ironstone and showing well-defined venation 
(Fig. 2«). 

Upper Shale, Scarborough. Bean Coll 



Fig. 10. — Laccopteris pohjpodioides. A single sorus. [No. Y. 2522.] 

Y. 2522. Text-figs. 10 and 11 b. 

Part of a fertile pinna in the form of a brown impression, as in 
39,252, but the pinnules are fertile, also longer and farther apart. 
The sori are circular and arranged on either side of the midrib ; 
each sorus consists of about twelve sporangia with a well-marked 
oblique annulus. In most of the sori the sporangia have fallen 
off, leaving a gap in the lamina. Such sporangia as have been 
preserved are thoroughly carbonized, but the prominent walls of 
the annulus cells stand out distinctly as black ridges. The drawing 
in Text-fig. 11b shows the venation clearly and the disposition 
of the circular sori ; the fragment from Stamford, shown in 
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Eig. lie, is probably specifically identical with the Yorkshire 
species. Of. the figures and sori of Laoeoptem by Schenk & Zeiller. 

Gristhorpe Bay. Purchased 

39,275. PI. XIII. Eig. 1. 

Part of a large pinna, with pinnules longer and more tapering 
than those of 39,252 (Pl. XII. Eig. 2). The segments are 

always contiguous basally, where they are attached to the axis 
of the pinna. Sori indistinct. 

Upper Shale, Scarborough. Bean Coll . 

V. 3666. A clearly preserved impression in ironstone of large 
pinnules which vary in breadth, the fertile segments being narrower 
than the sterile. 

Gristhorpe. 

10,333. Imperfect fertile pinnules, in some of which the 

margin is slightly undulate, but this character is by no means 
constant, and is in part due to inequalities on the surface of 
the rock. 

Upper Shale, Gristhorpe. Mantell Coll. 

10,371. Large sterile segments, 4*5 cm. long and 6 mm. broad, 
showing very distinct venaticm. 

Upper Sandstone, Scarborough. Mantell Coll . 

39,243. A fairly large example of fertile pinnules, about 4 cm. 
in length and 4 mm. broad ; individual sporangia may be recognized 
on some of the segments. 

Upper Shale, Scarborough. Bean Coll. 

Other specimens : — V. 3667, 11,014, 39,246 (a badly preserved 
specimen labelled by Bean Pecopteris undims), 39,247, 39,253, 
40,469. 

2. Laccopteris Woodward! (Leekenby). 

[Quart. Jouru. Geol. Soc. vol. xx. p. 81, 1864.] 

Text-fig. 11a. 

1856* Phleboptcris Woodwardi, Zigno, Flor. foss. Ooiifc. vol. i. p. 174. 

1864. Phleboptcris Woodwardi , Leekenby, Quart. Journ. Geol. Soc. vol. xx, 
p. 81, pl. via. %. G, 

1869. Phleboptcris WopdwdrdUy. Sckimper, Trait, pal. veg, vol. L p. 626. 
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1873. Microdictyon Woodwardianum , Saporta, Pal. Framj. vol. i. p. 313, 
pi. xxxiii 

? if. Tutenicmn , ibid. p. 309, pi. xxxiii. figs. 2-4 ; pi. xliv. 

1875. Thlebopteris Woodwardii, Phillips, Geol. Yorks, p. 202. 

1892. Thlebopteris Woodwardi , Fox-Strangways, Tab. Foss. p. 134. 

Cf. Microdictyon Woodwardimiim , Bartholin, p. 24, pi. x. figs. 2-4. 

Type-specimen. "Wood wardian Museum, Cambridge (Leckenby 
'Collection, NTo. 126). 

Habit in all probability identical with, that of the preceding 
species. The venation of the ultimate segments similar to that of 
Laccopteris polypodioides , but the veins that spring from the large 
areolae next the midrib are more numerous and closer together; 
the sori are circular and, except in their smaller size, apparently 
identical with those of Brongniart’s species. 

Leckenby founded this species on some fragments of pinnules 
identical with the specimen represented in Text -fig. 11 a. It 


A B C 



Fig. 11. 


A. — Pinnule of Laccopteris Woodwardi from the Inferior Oolite of Yorkshire, 
showing reticulate veins and hemispherical bosses with a small central 
depression, marking the position of circular sori which were attached to 
a central receptacle. (No. 217, British Museum.) 

■B.— -Pinnule of Laccopteris polypodioides, with sori and soral impressions. Upper 
Shale, Gristhorpe Bay. (No. 2522, British Museum.) 

€, — Pinnule fragment from the Inferior Oolite of Stamford. (No. 52,867, 
British Museum.) 

(Block lent by the Koyal Society.) 

is probable that Leckenby’ s type is specifically distinct from 
Laccopteris polypodioides , bnt the difference between the two ferns 
.appears to he slight ; the former is characterized by its smaller 
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pinnules, the more numerous veins, and the greater number and 
smaller size of the sori. laccopteris Woodwardi is represented in 
the English rocks by single detached pinnules, and no examples 
occur comparable in size and preservation to the fronds of 
L. polypodioides figured in Plates XII. and XIII. 

Y. 217 (Text-fig. 11a) and Y. 2522 a. Eragments of fertile- 
pinnules showing the characteristic small circular sori and the 
numerous veins given off at a wide angle from the areola; . 

Upper Shale, Gristhorpe Pay, Purchased . 

40,670. Numerous fragments ; the broadest of which has- 
a breadth of 7 mm. Bean ColL 


Family OSMUND ACE 
Genus TODITES. 

The term Todites is employed in preference to the recent generic 
name Todea, which has been used by some authors, on the ground 
that we are here dealing with a fossil type which it is inadvisable 
to designate by the name which is applied to recent ferns. The 
sporangial characters and the form of the frond afford satisfactory 
evidence not only of Osmundaceous affinities, but lead us to regard 
the fossils as very closely allied to the recent fern, Todea barlara, 
Moore. 

The generic name Todeopsis has been employed by Renault 1 for 
some sporangia from the Culm of d’Esnost which in the form of the 
annulus recall those of Todea. Considering the great difference in 
age between Renault's specimens and the Lower Oolite fern, and 
the absence of decisive evidence as to the affinity of the French 
fossils, it is probably wiser to employ a distinct name for the 
Jurassic Osmundaceous fern. 


1 Renault (98), p. 21. 
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Todites Williamsoni (Brongn.)* 

[Hist. veg. foss. p. 324, pi. cx. figs. 1, 2, 1828.] 

(PL XIV. Pigs. 2, 5, and 7 ; PL XY. Pigs. 1-3 ; Pl. XXI. Pig. 6 ; 
Text-fig. 12.) 

1828. Pecopteris Williamsonis, Brongniart, Prodrome, p. 57. 

P. Williamsonis , Brongniart, Hist. veg. foss. p. 324, pl. cx. figs. 1 and 2. 
P. whitbimsis, Brongniart, Prodrome, p. 57. 

P. zvhitbiensis, Brongniart, Hist. veg. foss. p. 321, pl. cix. figs. 2-4. 
P. tenuis , ibid. p. 322, pl. ex. figs. 3, 4. 

1829. Pecopteris recentior , Phillips, Geol. Yorks, p. 148, pl. Yiii. fig. 15. 

? P. hastata , ibid. pl. yiii. fig. 17. 

P. curtata , ibid. p. 148, pl. viii. fig. 12. 

1833. Neuropteris recentior , Bindley & Hutton, Foss. Flor. yol. i. pl. lxviii. 
Pecopteris Williamsonis, ibid. vol. ii. pl. cxxvi. 

1835. Pecopteris dentata , ibid. vol. iii. pl. clxix. 

1836. Acrostichites Williamsonis, Goppert, Foss. Farm. p. 285. 

Neuropteris recentior , ibid. p. 205. 

Alethopteris dentata, ibid. p. 306. 

1838. Neuropteris recentior, Sternberg, Flor. Vorwelt, vii. p. 76. 

Pecopteris Williamsonis, ibid. p. 15 1, 

P. Huttoniana, ibid. p. 157. 

1848. Alethopteris dentata, Bronn, Ind. Pal. p. 23. 

Acrostichites Williamsoni, ibid. p. 10. 

Neuropteris recentior, ibi&. p. Sll. 

1849. ' Cladophlebis dentata, Brongniart, Tableau, p. 105. 

C. Williamsonis, ibid. 

G. recentior, ibid. 

0, tentiis, ibid. 

G. whitbiensis, ibid. 

1850. Alethopteris dentata, Unger, Gen. spec, plant, foss. p. 149. 
Acrostichites Williamsonis, ibid. p. 141. 

Neuropteris recentior, ibid. p. 85. 

1851. Acrostichites Williamsonis, Bunbury, Quart. Journ. Geol. Soc. 

vol. vii. p. 187. 

1854. Pecopteris Huttoniana, Morris, Cat. Brit. Foss. p. 15. 

Acrostichites Williamsonis, ibid. p. 1* 

Neuropteris recentior, ibid. p. 13. 

1858. Pecopteris Huttoniana, Zigno, Flor. foss. Oolit. vol. i. p. 133. 
Acrostichites Williamsonis, ibid. p. 149. 

Pecopteris recentior, ibid. p. 127. 

? JDichopteris microphjlla, ibid. p. 122, pl. xv. fig. 5. 

1864. Pecopteris dentata , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77. 
Acrostichites Williamsonis, ibid. p. 76. 

Neuropteris recentior, ibid. 
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1868. Aerostichites WiUiamsonii , Eiehwald, Letli. Ross. p. 17, pi. ii. 

1869. Tecopteris {Aerostichites) Williamsom , Scbimper, Trait, pal. veg. 

vol. i. p. 528. 

Alethopteris recentior, ibid. p. 566. 

1874, Cladophlebis dentata , ibid. vol. iii. p. 505. 

C. recentior , ibid. 

1875. Tecopteris dentata , Phillips, Geol. Yorks, p. 208, lign. 21. 

T. mrtata, ibid. p. 209, pi. viii. fig. 12. 

T. Wittiamsonis , ibid. p. 209, lign, 23, pi. x. fig. 7. 

JP. recentior , ibid. p. 211, pi. viii. fig. 7* 

1877- ? Asplenium whitbiense, Ileer, Flor. foss. Arct. vol. iv. (ii.) p. 39, 
pi. iii. figs. 1,2; pi. xx. fig. 4. 

? A. whitbicnse tenue, ibid. p. 39, pi. iii. fig. 3 ; p. 94, pi. xvi. fig. 8 ; 
pi. xx. figs. 1 and 3. 

1885. Todea Wittiamsonis , Schenk, Palaiont. vol. xxxi. p. 168, pi. iii. fig. 3* 

1889. Cladophlebis virginiensis, Fontaine, Potomac Flora, p. 70, pi. iii. 

figs. 3-8 ; pi. iv. figs. 1 and 4. 

C . parva , ibid. p. 73, pi. vi. figs. 1-3. 

C . distans, ibid. p. 77, pi. xiii. fig. 4. 

Asplenium whitbieme , Yokoyama, Journ. Coll. Sci. Japan, vol. iii. 
p. 32, pi. iii. fig. 3. 

1890. JPecopteris curtata, Schimper & Schenk, Handbnch, p. 100. 

JP. recentior, ibid. 

1891. Todea Wittiamsonis , Raciborski : Engler, Bot. Jahrb. xiii. p. 2, pi. i. 

figs. 7-10. 

1892. Aerostichites tenuis , Fox-Strangways, Tab. Foss. p. 128. 

A. Wittiamsonis , ibid. 

JPecopteris dentata , ibid. p. 132. 

1894, Todea Wittiamsonis , Raciborski, Flor. Krak. p. 158, pi. vi. figs. 17-20. 
Cladophlebis ivhitbicnsis , ibid. p. 215, pi. xxi. figs. 1, 2, 8-10. 

61 sottda, ibid. p. 79, pi. xxiv. figs. 10-13. 

1896. Todea Wittiamsonis, Harts, Med. om Gronland, vol. six. p. 232, 
pi. xii. figs. 4 and 4a. 

Type - specimen. Natural History Museum, Paris, [Type - 
specimen of Pe copter is dentata 1 in tlie Manchester Museum, Owens 
College.] 

Frond bipinnate. The rachis straight and stout, especially in 
the fertile fronds, often more than 1 cm. in breadth. 

Pimam long, 20-30 cm., of uniform breadth, linear and gradually 
tapering to an acuminate apex, alternate and crowded on the 
rachis, given of at an acute angle (cf. PL XY. Fig. 2), but in 
the lower part of a frond the habit is more open and spreading 
and the pinnoe are almost at right angles to the rachis. 


1 Seward (00), pi. i. 
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Pinnules attaclied by a broad base, closely set on the axis of 
the pinna, but tbe longer fertile segments of the larger pinnse are 
farther apart and more open in tbeir arrangement. Slightly 
falcate, the side towards the rachis is strongly convex, and the 
outer margin is straight or concave, and bulged outwards towards 
the base of each segment ; the apex of the pinnules is acute ; 
the margin is in some cases, especially in the larger segments, 
slightly lobed. In the larger pinnae the pinnules may be between 
1*5-2 cm. in length. Towards the distal tapering end of the 
pinnae the pinnules are more falcate, and assume a short deltoid 
form (as in Pecopteris dentata , L. & II.), and the acute apex is 
directed forward. The venation is of the Cladophlebis type ; each 
segment being traversed by a midrib from which spring forked 
secondary veins, and the midrib itself breaks up into dichotomously 
branched veins towards the tip of the segments. 

The fertile pinnules have usually the same form as the sterile, 
but in the larger segments the breadth is often less in proportion 
to the length than in the sterile segments, and the margin of the 
former often shows a tendency towards irregular lobing. 

The sporangia are large and circular, and of the Osmundaeeous 
type ; they usually cover the whole of the under surface of the 
fertile segments, as in Todea . 

The long list of synonyms demonstrates the confusion with 
regard to the nomenclature of this common and characteristic 
Jurassic fern. The confusion is considerably increased by the fact 
that the fern to which Brongniart gave the name Pecopteris 
whitbiensis — a species usually considered to have been very widely 
distributed during the Jurassic period — is not identical with the 
plant to which Bindley & Hutton and several other authors applied 
the same designation. Brongniart’ s Pecopteris whitbiensis I have 
no doubt is specifically identical with his Pecopteris Wittmmonis , 
and with the specimen described under this name by Bindley 
and Hutton. On the other hand, the Pecopteris whitbiensis of 
Bindley & Hutton and of several other writers is, I believe, 
specifically identical with Pecopteris denticulata of Brongniart; 
but this question is more fully discussed under the latter species. 
Pecopteris tenuis of Brongniart is included in the above synonymy 
ns identical with Todites Williamsoni , as the form of the pinnules 
and the habit of the frond appear to agree exactly with the 
•characters of that species. Hathorst has expressed similar views 
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with regard to the identity of these ferns, 1 and Brongniart 2 himself 
speaks of the “extreme affinite ” of the two species. The specimens- 
referred by Phillips and Lindley & Hutton to Pecopteris recentior 
differ from Brongniart’s Pecopteris Williamsonis in the larger and 
longer pinnules, but an examination of several large fronds in 
various collections has convinced me of the identity of the two 
forms. Specimens of undoubted Toclites Williamsoni are often met 
with in English museums beaiing the name Pecopteris recentior , 
given to them by Bean and other contemporaries of Phillips and 
Lindley & Hutton, and there is no doubt that the examples 
so designated are simply the lower parts of large fronds of 
T. Williamsoni. Phillips’ figure of what he names Pecopteris 
curtata represents the characteristic fertile pinnules of Toclites. 

The type-specimens of Pecopteris dentaia, L. & IT., were fortu- 
nately discovered in the Williamson Collection in the Manchester* 
Museum ; 3 4 they exhibit the characteristic pinnae and closely set 
short and broad segments of Toclites Williamsoni , agreeing exactly 
with such specimens as 39,250 (PL XIV. Fig, 7), V. 3854, and 
others, and with the figures of Pecopteris whitMemis of Brongniart. 

In 1836 Groppert adopted his generic name AcrosticMies for 
Pecopteris Williamsonis , on account of the manner of occurrence of 
the sporangia as shown in the figure of Lindley & Hutton. Many 
authors have retained this genus, but as Schenk and Raciborski 
have demonstrated, the structure of the sporangia clearly points 
to the inclusion of the species in the Osmundacete ; the sporangial 
characters being such as we are familiar with in Todea and 
Osmunda . 

The figures given by Zigno of a portion of a fertile bipiniiate 
frond, which he names Dichopiern merophyllaf bear a striking 
resemblance to Toclites , and it is probable that the Italian plant 
is specifically identical with the present species. There is a close 
agreement between AcrosticMies Goeppertianns 5 from the German 
Rhmtie beds and Toclites Williamsoni, but there are certain small 


1 iSTathorst (SO 1 ), p. 57. 

2 Brongniart (28 2 ), p. 323. Of. pi. ex. fig. 4, and pi, cix. figs, 2-4. 

3 Since tins was written the type - specimen has been refigured; vide 
Seward (00), pi. L 

4 Zigno (56), pi. xv. fig. 5. 

" 5 Schenk (67), p. 45; pi. v. fig. 5 ; pi. vii. fig. 2. 
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differences in the form of the pinnules which render the inclusion 
of Schenk’s species in the list of synonyms inadvisable ; the two 
forms, however, are closely allied. 

Amongst the numerous specimens of ferns of the Cladophlelis 
type figured by Heer from the Jurassic and Cretaceous rocks of 
Siberia and other northern regions, we find several fronds, or rather 
fragments of fronds, which are probably closely allied to or even 
identical with Todites Williamsoni . He applies the generic name- 
Asplenium 1 to many of the leaves without adducing satisfactory 
evidence of the relationship to the recent genus. The fertile frag- 
ment of Asplenium whitliense figured by this author appears to 
agree in the distribution of the sporangia and in the shape of the 
segments with the present species, and differs from the specimens 
in which the sori bear a resemblance to those of Asplenium. While 
feeling confidence in the identity of some of Heer’s so-called 
Asplenmm species from Siberia with Todites Williamsoni , it is* 
practically hopeless to attempt an accurate determination of the 
species without a careful examination of the fossils themselves. 

In Fontaine’s Potomac Flora , which we now know to include 
both Wealden and Jurassic species, there are several examples of 
Cladophlelis fronds which may be reasonably identified with 
Todites Williamsoni. Fontaine’s zeal for the institution of new 
species led him to adopt new names for plants which in some cases 
he admits bear a striking resemblance to known European forms 
he has frequently described under distinct specific names portions 
of fronds which one would reasonably expect to find as parts of 
one large leaf. Cladophlelis virginiensis , Font., is in all probability 
identical with Todites ; it agrees very closely with the English 
specimens with the larger pinnules, but in the absence of fertile 
pinnas it is almost impossible to speak with certainty. The 
examples with smaller pinnules which he names Cladophlelis parm 
agree exactly with the smaller forms of Todites Williamsoni, as 
represented in PL XXI. Fig. 6 of this Catalogue; similarly, his 
C. di stans is probably identical with the same species. Fontaine 
refers to the similarity of his Cladophlelis parva and Peoopteris 
dentata of Lindley & Hutton, and adds, “ one may well hesitate 
to separate them ” ; but he considers the venation is not quite 


1 Heer (77), ii. pi. xxi. %. 4. 
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identical. An examination of the type of Lindley & Hutton leads 
me to recognize the venation characters as being in the closest 
agreement. 

It is to Schenk and Baeiborski that we are indebted for the 
detailed examination of the sporangia of Todites Williamsoni : 
the former author 1 published a figure of a fertile pinnule bearing 
well-preserved sporangia in his paper on the plants collected by 
Szeehenyi in China, and Baeiborski 2 has since confirmed Schenk’s 
conclusions. There are several ferns figured by different authors 
as Asplenium whitbyense , which may be identical with Todites, 
but in many cases it is impossible to speak positively without 
seeing the specimens. 3 The rich fiora of the J urassic rocks of the 
Cracow district contains several excellent specimens of Todites ; 
some of these are referred to T. Williamsoni by Baeiborski, 
while others, which I believe to be specifically identical, are 
placed under different names. This author uses the specific 
designation whithiensis in brongniart’s sense, and includes under 
that name certain fronds which cannot be separated from Todites 
Williamsoni. Baeiborski’ s figures in Engler’s Jalirbuch and in his 
Jurassic Flora of Cracow should be consulted as the best so far 
published of the sporangia of Todites . 

It is, I believe, safe to assert that the recent Australian and 
South African fern Todea barbara , Moore, is the species which 
agrees most closely with one of the commonest plants in the fern 
vegetation of the Inferior Oolite period. 

The last English specimen of Todites Williamsoni that I have 
seen in which the sporangia! characters are clearly shown is in the 
Leckenby Collection, Cambridge (Ho. 48). The Museums of York, 
Scarborough, Manchester, and Whitby contain numerous examples 
of this common Inferior Oolite species, bearing a variety of names, 
e.g., Pecopteris lindley ana , Neuropteris remittor , JY umlulata, 
iY. lob (folia, Pecopteris dentafa , P . tvMthiensis , P, cartata, etc. 
A specimen in the Museum of Lund (Ho. 568), labelled by 
Hathorst AcrosticMtes , n.sp., is probably a small example of Todites 
Williamsoni. There is a striking similarity between some of the 


1 Schenk (85), pi. iii. iig. 3. 

3 Baeiborski (94), pi. vi. 

3 E.g. Schenk’s figure of a Chinese fern (83), pi. Iii. fig. 1. 
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species of Acrosticliites figured by Fontaine in the Older Mesozoic 
Flora of Virginia 1 and Toddies Williamsoni . 

39,234. PI. XY. Fig. 2. 

A large specimen 45 cm. in length, bearing crowded linear 
pinnse springing from the broad raehis at a wide angle. The 
longest pinna measures 15*5 cm. in length ; the pinnules are 
broad and short, and closely set on the long pinna axis. This 
example shows very clearly the characteristic habit of the frond, 
the long and very gradually tapered pinnae, and the crowded, 
short, and broad pinnules, with their inner margins strongly 
convex and the outer edge straight or slightly concave and 
bulging outwards towards the broad base. The venation is clearly 
shown. Cf. this specimen and the examples with larger pinnules, 
e.g. 14,202. 

Gristhorpe. Bean Coll . 

13,491. PI. XV. Figs. 1 and 3. 

This specimen, a portion of which is represented in the figure, 
affords a good example of the common fertile frond of Todites 
Williamsoni . The raehis is 8 mm. broad, and bears pinnte 1*3 cm. 
in breadth; the under surface of the pinnules shows the midrib 
and secondary veins distinctly, and scattered circular pits marking 
the position of sporangia. (PL XV. Fig. 3.) Cf. the longer 
fertile frond of the same type, 39,271. 

Haiburn Wyke. Presented by Dr. Murray. 

39,274. PI. XXI. Fig. 6. 

An instructive specimen of a large sterile frond, 19 cm. in length, 
of the form figured by Lindley & Hutton as Pecopteris dent at a.. 
The raehis gives off numerous crowded pinnse, the longest of which 
is 14 cm. long and 1*3 cm. in breadth ; as shown in the figure, the 
ultimate segments become more falcate and sharply pointed towards 
the tips of the pinnse. The margins of the pinnules appear to be 
entire, but in some of them the margin is slightly irregular ; each 
pinnule is traversed by a midrib, from which are given off forked 
secondary veins at an acute angle. 


1 Fontaine (83). 
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This specimen may be compared with CladophleMs parva, 
Fontaine, and with the smaller specimens of C . mrginiemis of 
the same author. 

There is no doubt as to the identity of such a specimen as 39,274 
.and the type-specimen of Pecopteris dentata of Lindley & Hutton, 

Scarborough. Bean ColL 

V. 3659. PL XIV. Fig. 6 (enlarged $). 

Part of a frond of the same form as 39,274 (PL XXI, Fig. 6). 
Some of the pinnules have a slightly dentate or irregular margin, 
which appears to be an original character, and not entirely the 
result of decay. 

Labelled by Bean Pecopteris dentata . 

Upper Sandstone and Shale, Scarborough. 



Fig. 12. — Todites WiUiamaoni { Brongn.). (x 3.) [No. 39,233,] 

39,233. Text-fig. 12. 

A fertile frond with rachis 17 cm. long. The pinnules have 
a more or less undulated outline, as shown in the enlarged drawing, 
but the specimen is most probably specifically identical with 
Todites Willimnsoni . 

39,250. PL XIV. Fig. 7. 

The apical portion of a frond, showing the linear pinnae with 
the short and broad curved pinnules, passing up through serrate 
segments into the pinnate apex. In the Leckenby Collection, 
Cambridge (No. 48), there is a more perfect specimen with an 
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apex identical with, that of 39,250 (Pig. 7) and hearing on the 
lower part of the frond fertile pinnules with well-preserved 
sporangia. The pinnse of these specimens are identical with those 
of the frond figured by Lindley & Hutton as Pecopteris dentata. 

A piece of JSfilssonia compta occurs in association with the 
Todites leaf. 

Scarborough. 

39,226. Pl. XIV. Kg. 5. 

This specimen shows portions of large pinnae almost at right 
angles to the rachis. The longest pinnules are about 1*3 cm. in 
length, and of thin texture; there are no definite teeth, but the 
margin of some of the segments is slightly irregular or wavy. 
Towards the tip of the pinnae the segments assume a more falcate 
form, but in the basal portions they are practically straight. 

Labelled by Bean JSFeuropteris recentior . Cf. specimens 134,992, 
13,505, etc. 

Oolitic Shale, Gristhorpe Bay. Bean Coll , 

13,494. PL XIV. Pig. 2. 

This type of specimen is very difficult to determine ; it bears 
a close resemblance to some forms of CladopMebis denticulata 
(Brongn.), but the broad bases of the pinnules and the habit of 
the frond point to Todites Williamsoni as the more likely species. 

Gristhorpe Bay. Presented by Dr. Murray . 

V. 2521. An imperfectly preserved fertile frond, labelled by 
Bean Pecopteris curt at a. Long pinnse are attached at a wide 
angle to the broad rachis ; the fertile pinnules have a somewhat 
ragged outline, and are longer and narrower than the sterile 
pinnules of such a pinna as that of Pig. 5 (39,226). The specimen 
is evidently from the lower part of a fertile frond, where the 
pinnules are longer and less crowded on the pinnm than in the 
smaller fronds of the type represented in Pl. XV. Pig. 1 (13,491). 

V. 3654. Part of a large frond, showing in some of the pinnae 
a gradual transition from the longer and straighter pinnules to 
the shorter, falcate, and more acutely pointed segments ; a passage 
from the form originally described as Pecopteris recentior to that 
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named by Lindley P. dentata. Labelled by Bean JSFeuropteris 
recentior . Of. the fertile pinnules of 39,233 (Text-fig. 12). 

Boicerbank Coll 

Y. 3655. Bachis 35 cm. long. The pinnules of the Pecopteris 
recentior type. Cf. some of the pinnules of this specimen -with 
those shown in Text-fig. 12 (39,233). 

Scarborough. 

Y. 3656. Bachis 29cm. long; the longest pinna 18cm. This, 
example is of the form represented in Tig. 2, Pl. XY. (39,234), and 
illustrates the habit of a frond with the long, narrow, and crowded 
pinnae bearing short and broad segments. 

Oolitic Ironstone, near Scarborough. 

V. 3658. Portions of two pinnae with pinnules showing well- 
preserved veins. The margin of some of the segments is slightly 
irregular and suggestive of lobing ; length of segments about 

1*7 cm. 

Y. 3668. A fine frond, with large pinna) and pinnules 1*2 cm. 
long. Cf. 39,277, etc. 

Y. 3664. Part of a fertile frond. The pinnules of the same 
type as those in 39,233 (Text-fig. 12), and closely resembling the 
sterile segments of 39,230. 

10,369. Similar to 39,233 (Text -fig. 12). The numerous 
sporangia are represented by circular pits on the lower surface 
of the segments. 

Gristhorpe Bay. Mantett Coll 

134,992. This specimen affords an example of the larger fertile 
segments with an irregularly lohecl margin ; some of the pinnules 
have an entire margin like that of the sterile pinme. 

Gristhorpe Bay. 

13,505. Similar to 134,992. A piece of a broad sterile pinna 
occurs in association with the fertile fragment. 
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14,202. A good specimen preserved in ironstone ; the rachis is 
1 cm. broad, and the longest pinna reaches a length of 18 cm., with 
large pinnules similar to those of V, 3655, etc. 

Near Scarborough. 

39,231. Part of a very large frond; rachis 1*4 cm. broad, with 
long spreading pinnae 2*5 cm. in breadth ; the pinnules are almost 
at right angles to the pinnae, and the pinnae of the lower part of 
the specimen arc also approximately at right angles to the rachis. 
Labelled by Eean Pecopteris hastate i, Phill. 

Upper Shale, Cloughton Wyke. Bean Coll 

39,271. A fertile frond with a rachis 1*2 cm. broad. Short 
and stumpy pinnules bearing sporangia, as in the specimen shown 
in PI. XY. Pig. 1 (13,491). 

39,277. This form of frond, with large pinnules 1*6 cm. long, 
bears a distinct resemblance to Cladophlebis denticulata , but the 
pinnse are more crowded, the frond has a less open habit, and 
the segments are broader at the base. One pinna has a length 
of 23 cm. 

Gristhorpe. Bean Coll 

Other specimens ; — Y. 2520, Y. 2527, 8250, 13,505, 39,228, 

39,262 (labelled by Bean Pecopteris curtata ), 40,468, 40,469. 

Several examples of this species are included in the collections 
of York, Scarborough, “Whitby, Manchester, and other places. 


Family CYATHEACEiE. 

It is not always an easy matter to draw a satisfactory 
distinction between fossil ferns which exhibit the characters of 
the Cyatheacese, and those which should be compared with some 
recent species of Bavallia . While admitting with Nathorst that the 
genus Bamllia was probably represented in the Jurassic vegetation 
by near allies, I have been led to conclude that the Cyatheaceae 
played a prominent part in the fern floras of the Mesozoic period. 
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Genus CONIOFTEBXS, Brongniart. 

[Tableau foss. v6g. p. 26, 1849.] 

1. Coniopteris Hymenophylloides (Brongniart). 

3. Coniopteris qninqueloba (Phillips). 

8. Coniopteris arguta (Bindley & Hutton). 

Brongniart made use of this generic name for such fossil fern 
fronds as show characters more or less intermediate between 
Pecopteris and Sphenopteris , and agree with the recent Dicksoniese 
in the form of the sori, Saporta adopted this term and, like 
Brongniart, he quotes Tympanophora of Bindley & Hutton as the 
type of a fertile pinna of the genus Coniopteris . The following 
definition is given by Saporta of Brongniart’s genus : — 

“Be genre Coniopteris ainsi eonstitue eomprend des especes 
a pinnules steriles, plus ou moms retrecies a la base, lobees, 
denticulees sur les bords et pourvues d’une nervation pinnee; 
les fructifications, en forme de clou, de rein ou de coin, plus ou 
moins elargies au sommet, sont disposees vers T extremity des 
nervnres secondaires qu’elles terminent ; lo limbe contract© a disparu 
en tout ou en partie, et la pinnule, dans les portions fertiles des 
frondes, le trouve presque reduite aux seules mesures elargies 
en clou et servant de support aux sores. Ces organes disposes en 
forme de receptacle, de texture evidemment coriace, sont general© - 
ment ranges deux par deux de ehaque cote de la mediane.” 1 2 
Solms - Baubach, 3 in referring to the Jurassic fern originally 
named by Brongniart Pecopteris Murmyam , and by some other 
authors included in the recent genus Thyrsopteris , advocates the 
retention of the generic designation Coniopteris in preference to 
a term implying identity with a recent genus. There is little doubt 
that the Jurassic fern described in this Catalogue as Coniopteris 
hymenophyttoides is very closely allied to some recent species of 
jDichonia as well as to the monotypie genus Thyrsopteris ; hut 
rather than make use of such terms as Dicksonites or Thyrsopteris , 
it is a safer plan to retain the genus Coniopteris and definitely 
include the species among the Cyatheacese. Sehimper also applies 


1 kSaporta (73), p. 287. 

2 Solms-Laubach. (91), p, 167. 
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Brongniart’s genus to some of the species originally placed in his 
group Sphenopteris - Diclcsonioides, including the Yorkshire species, 
C . Murrayana and Tympanophora racemosa. For reasons stated 
below, I regard most of the specimens previously identified as 
Sphenopteris, Pecopteris , Thyrsopteris , or Coniopteris Murrayana 
.as identical with Sphenopteris hymenophylloides , Brongn., and the 
latter specific name has therefore been adopted. 

1. Coniopteris hymenophylloides (Brongniart). 

[Hist. veg. foss. p. 189, pi. lvi. fig. 4, 1828.] 

PL XYL Pigs. 4-6 ; PL XVII. Pigs. 3, 6-8 ; PL XX. 
Pigs. 1 and 2 ; PL XXI. Pigs. 1-4. 

1828. Sphenopteris hymenophylloides, Brongniart, Hist. veg. foss. p. 189, 

pi. lvi. fig. 4. 

S. hymenophylloides , Brongniart, Prodrome, p. 51. 

Pecopteris Murrayana , Brongniart, Hist. p. 358, pi. cxxvi. fig. 5. 

1829. Sphenopteris strata, Phillips, Geol. Yorks, p. 147, pi. x. fig. 8. 

8. muscoides, ibid. p. 153, pi. x. fig. 10. 

1835. Sphenopteris arguta, Bindley & Hutton, Foss. Flor. pi. clxviii. 
Tympanophora simplex , ibid. pi. clxx. a. 

T. racemosa , ibid. pi. clxx. u. 

1836. Eymenophy Hites Phillipsii , Goppert, Foss. Farm. p. 256. 

1838. Sphenopteris hymenophylloides , Sternberg, Flor. Yorwelt, p. 60. 

Polystichites Murrayana , ibid. p. 117. 

1848. Eymenophyllites Phillipsi , Bronn, Ind. Pal. p. 602. 

Tympanophora simplex, ibid. p. 1340. 

T. racemosa, ibid. 

Sphenopteris muscoides, ibid. p. 1169. 

1849. Sphenopteris hymenophylloides , Brongniart, Tableau, p. 105. 
Coniopteris Murrayana, ibid. (pars). 

Tympanophora simplex, ibid. 

T. racemosa , ibid. 

1850. Eymenophyllites Phillipsii, Unger, Gen. spec, plant, foss. p. 129. 
Pecopteris Murrayana, ibid, (pars), p. 179. 

Tympanophora simplex, ibid. p. 520. 

T. racemosa, ibid. 

1851. Sphenopteris nephrocarpa, Bunbury, Quart. Journ. Geol. Soc, vol. vii. 

p. 179, pi. xii. figs, la and 15. 

1854, Tympanophora simplex , Morris, Brit. Foss. p. 24. 

Sphenopteris hymenophylloides , ibid. p. 21. 

S. muscoides, ibid. 

1856. EymenophylUtes Phillipsii , Zigno, Flor. foss. Oolit. vol. i. p. 90. 

E \ Murrayana , ibid. p. 92. 
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1863. Cf. Sphenopteris Banbury anus , Oldham & Morris, Pal. Ind. pi. xxxiL 

p. 54. 

Cf. Pecopteris lobata (pars), ibid. pi. xxix. p. 52. 

1864. Sphenopteris hymenophylloides, Leckenby, Quart. Journ. Geol. Soc.. 

vol. xx. p. 77. 

/S', nephrocarpa , ibid. p. 79. 

Pecopteris ? Murray ana, ibid, (pars), p. 76. 

Tympanophora racemose, , ibid. p. 79. 

T. simplex, ibid. 

1869. Sphenoptcris ( JDieksonioides ) hymenophylloides , Schimper, Trait, pah. 
veg. vol. i. p. 395. 

/S'. (D,) nephrocarpa, ibid. p. 395. 

Coniopteris Murray ana, ibid. p. 469. 

1873. Sphenopteris Pellati, Saporta, Pal. Franc*. vol. i. p. 278, pi. xxxL 

fig. 1. 

? Coniopteris conferta , ibid. p. 289, pi. xxxi. fig. 3. 

1874. Coniopteris Murrayana, Schimper, Trait, pal. veg. vol. iii. p. 471. 

1875. Sphenoptcris Murrayana, Phillips (pars), Geol. Yorks, p. 212, lign. 26. 
S. affinis, ibid. p. 213, liga. 30. 

S. dissocialis, ibid. p. 214, lign. 32. 

S. hymenophylloides, ibid. p. 215, lign. 34. 

/S', mmoides, ibid. p. 217, pi. x. fig. 10. 

Tympanophora simplex, p. 219, lign. 43. 

T. racemosa, p. 219, lign. 42. 

1876. Thyrsopteris Murrayana, Ileer, Flor. loss. Aret. vol. iv. (2) p. 30 r 

pi. i. fig. 4 ; pi. ii. figs. 1—4 ; pi. viii. fig. 11 b. 

? Adiantites Schmidtianus, ibid. pi. ii. fig. 12. 

Thyrsopteris Maakiana, ibid. p. 31, pi. i. figs. 1-3, 5, 6. 

1878. Thyrsopteris Murrayana, ibid. vol. v. (2) p. 1, pi. i. fig. 6. 

Bichsoniies elavipes, ibid. p. 33, pi. ii. fig. 7. 

1880. Thyrsopteris Maakiana , Nathorst, Beriittelse, p. 38. 

Dieksonia nephrocarpa, ibid. p. 56. 

1883. ? Thyrsopteris onentaUs, Schenk, China, pi. Hi. fig. 4. 

? Dieksonia coriaeea, ibid. figs. 5, 6. 

1889. ? Dieksonia nephrocarpa, Yokoyama, Joura. Coll. Sei. Japan, vol. iii. 
1889, p. 25, pi. i. fig. 1. 

Thyrsopteris Murrayana, ibid. p. 22, pi. xih fig. 5. 

? Adiantites Eeerianus, ibid. p. 28, pi. xii. fig. 1. 

1891. P Sphenoptcris minutuloba , Saporta, Pal. Praia,*, vol. iv. pi. Ivi. 

1892. Thyrsopteris Murrayana, Raciborski, Flor. Krak. p. 130, ph x. 

figs. 15 and 16; pi. xii. figs. 17-21. 

Dieksonia Ecer ii, ibid. p. 174, pi. x. figs. 5-14. 

D. Zarecznyi , ibid, (pars), p. 175, pi. xii. figs. 8, 9, 11, and 12. 
Thyrsopteris (Sphenoptcris) Murrayana, Fox- Strang ways, p. 136. 
Sphenopteris affinis, ibid. p. 134. 

S\ dissocialis, ibid. p. 135. 

Dieksonia (Sphenopteris) hymenophylloides , ibid. p. 130. 

D. (/S'.) nephrocarpa, ibid. 

Sphenopteris muscoides, ibid. p. 135. 
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Type-specimens, Sphenopteris hymenophylloides , Brongn., in the 
Paris Museum. [S', aryuta, L. &H., Manchester Museum. 1 * S. nephro- 
earpa , Bunb., Leckenby Coll., Cambridge. /S'. Murray ana, with 
fertile pinnae of Tympanophora racemosa , figured by Leckenby, in the 
Leckenby Coll., Cambridge. $. museoides , PbilL, York Museum.] 

Proud tripinnate ; pinnae linear acuminate, attached to the rachis 
at a wide angle ; the pinnules vary considerably in size and shape, 
in some forms they have a few broad and rounded lobes and in 
others the lamina is deeply dissected into narrow linear segments. 
The fertile pinnules bear the sori at the ends of the veins ; the 
lamina is usually much reduced, and in, extreme cases the fertile 
segments agree closely with those of Thyrsopteris elegans , Kze., or 
Bkhonia Bertervana , Iiook. The sori are partially enclosed in 
a cup-shaped indusium ; the sporangia appear to have an oblique 
annulus of the Cyatheaceous type. The two lowest pinnules of 
a pinna are often characterized by their unusual shape, the lower 
half of each pinnule consisting of long spreading and irregular 
Aphlebia- like lobes (vide PI. XXI. Pigs. 1-4). 3 

Yenation and form of the frond of the Sphenopteris type. 

Brongniart’s figure of the type-specimen of Sphenopteris hymeno- 
phylloides agrees very closely with the example represented in 
PL XX. Pig. 1 of this Catalogue ; the only difference being that 
Brongniart’s specimen is a somewhat large form. Phillips’ species 
S. stipata is included by the Prench author as a synonym of 
S. hymenophylloides. The following is the original diagnosis of 
S, hymenophylloides : — 

U S. foliis bipinnatis, tenuissimis, pinnis lineari - lanceolatis, 
raehi alato ; pinnulis approximate, ovatis, pinnatifidis, lobis ovatis 
tridentalis, inferiori et exteriori (versus apicem pinnarum) majori, 
pinnatifido; ncrvulis tenuissimis.” 

Brongniart compares S, hymenophylloides with the filmy ferns 
Mymemphyllum and Trichomanes , but with his usual astuteness 
he expresses the opinion that there is a more perfect analogy with 
some of the recent Dicksonias, e.g. B. rubiginosa , B. disseeta , etc. 

Phillips’ species, S. stipata , is represented in the first edition 
of the Geology of Yorkshire by a very poor figure; in tbe third 


1 llefigured, Seward (00), p. 6 , fig. 1. 

3 Of. certain Paleozoic ferns some of which Potonie lias referred to the 

germs Alloiopteris : Potonie (99), p. 139. 
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edition it is transferred to S. hymenophylloides , and compared with 
the recent species Davallia canariensis , Smith. 

In the Geological Survey of the Yorkshire Coast , by Young & 
Bird, some small specimens of Sphenopteroid ferns are illustrated 
by very inadequate and crude figures, some of which certainly 
represent Brongniart’s S. Iiymenophylloides ; the original of fig. 5, 
pi. ii. of the first edition of this work is undoubtedly a fragment 
of the present species. 1 

Among the numerous examples of ferns in the Museums of 
Whitby, Scarborough, Cambridge, York, and elsewhere, which 
I regard as specifically identical with Coniopteris hymenophylloides , 
there are several labelled by Bean and others Sphenopteris or 
Pecopteris Murrayana . This brings us to the question of the 
possible identity of the plant which Brongniart named Pecopteris 
Murrayana and his species S. hymenophylloides . It is probable 
that under the former designation the French author included more 
than one species ; some of the specimens, e.g. that of fig. 3 y 
pi. cxxvi., 2 1 am of opinion should be referred to Coniopteris hymeno- 
phylloides , but some of the others may be retained under the name 
Sphenopteris Murrayana . Brongniart’s fig. 3 of S. Murrayana 
agrees closely with Fig. 2, PL XXI. and with Fig. 6, PL XYI. of 
this Catalogue. A Bornholm fern, Pecopteris Pmgelii , is considered 
identical with Sphenopteris Murrayana , and this species may 
probably be added to the synonymy under C. hymenophylloides. 

There are some other species figured in the Ilistoire which 
should perhaps be transferred to the latter species ; the fragments' 
named by Brongniart Sphenopteris crenulata may well be identical 
with C. hymenophylloides , but on tbis point it is difficult to speak 
with certainty (cf. Pl. XX. Fig. 1, and Brongniart’s pi. lvi. fig. 3). 
Sphenopteris denticulata , Brongn., is another species which may 
be compared with C. hymenophylloides , but so far as it is possible 
to base an opinion on the figure, it would seem more probable 
that it is identical with S. Williamsonis , Brongn. (cf. Brongniart’s 
figure 3 and PL XVII. Fig. 2). 

An examination of the type-specimen of Sphenopteris arguta of 
Bindley & Hutton leads me to regard that species as identical with 


1 Young & Bird (22), loc, cit. 

3 Brongniart (28 2 ). 

3 Brongniart (28 2 ), pl. lvi. fig. 1. 
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Coniopteris hymenophylloides? The fragment drawn hy Williamson 
in pi. clxviii. of the Fossil Flora 2 is precisely similar to the 
specimens represented in PL XX. Pig. 1 and in Pl. XYI. Pig. 4. 

In the third edition of Phillips’ Geology of Yorkshire there are 
portions of various Sphenopteroid fronds figured under several 
specific names, hut in many cases the drawings are not accurate 
enough to render possible the recognition of the type-specimens. 
Some of the species of Sphenopteris instituted in Phillips’ work 
are no doubt identical with C . hymenophylloides : of these may be 
mentioned 8, affinis, agreeing with Pl. XX. Pig. 2 ; also 8. socialis 
and 8. dissocialis . It is clear that the fertile pinnse of the form 
originally named by Lindley & Hutton Tympanophora } and 
compared by them to an alga, are of the same type as we now 
find among Cyatheaceous ferns, the sori being partially enclosed by 
a cup-shaped indusium and consisting of several sporangia with 
an obliquely vertical annulus. It has been the custom of many 
authors to consider this Tympanophora form of fertile pinna closely 
allied to, or identical with, Kunze’s recent species of the monotypic 
genus Thyrsopteris > now confined to Juan Pernandez. The use 
of this generic name has, however, been much too widely used by 
palseobotanical writers. I have elsewhere drawn attention to the 
obvious misuse of this generic name by Pontaine in his Potomac 
Flora? Other writers have adopted, to a less degree, the same 
misleading use of this genus. It is true that some of the examples 
of fertile pinnae from the Lower Oolitic rocks are practically 
identical with those of Thyrsopteris elegans and are in all proba- 
bility very near allies of this recent species, but we find precisely 
similar fertile pinnae in other genera of recent Cyatheacese as in 
the species Diclcsonia Bertervana, Hook., represented in Text-fig. 13. 
In this species the lamina of the fertile segments is considerably 
reduced, and the indusium consists of a cup with two lips ; this 
two-lipped form of the indusium is not a character easy to recognize 
in a fossil specimen, nor is it by any means very obvious in dried 
examples of recent fronds. 

There is the question of the identity of various types of 
fertile pinnse met with in association with sterile pinnules of 


1 Seward (00), p. 7. 

2 Lindley & Hutton (35), pl. clxviii. 

3 Seward (94), p. 45. 
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C. hymenophylloides . Lindley & Hutton instituted two species, 
Tymp amphora simplex and T. racemosa ; Bunbury described another 
species in which the lamina of the fertile pinnules is less reduced, 
as in Sphenopteris nephrocarpa , and compared this type with recent 
species of Dichsonia. All these can, however, be connected by 
intermediate forms, and we have insufficient evidence to justify 
their recognition as distinct species. In the Tymp anophora simplex 




Pig. 13 . — Dichsonia Bertenmia , Hook. (Prom a specimen in the 
British Museum Herbarium.) 

type the sari are larger and more prominent than in T. racemosa, 
of which a single pinnule bears several sori ; this difference is, 
however, most probably due to a form of compensation, that is 
to say, where we have one sorus on a pinnule the production of 
sporangia is greater than in cases where the sporiferous tissue 
is less concentrated and divided between four or five sori. 
Moreover, in such a specimen as that in Fig. 3, PI. XXI. we 
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''have a transition from a pinnule of the racemosa type to others 
•of the simplex form. The pinna shown in Pig, 4 of the same plate 
recalls 8. nephrocarpa of Banbury, and from this type we pass 
by gradual transitions, marked by an increasing reduction of the 
lamina, to the form represented in Pigs. 6 and 8, PL XVII. 
These details are more fully dealt with in the description of the 
individual specimens. 

The same type of fertile segment is found also in some of 
Hcer’s Siberian ferns referred by him to Thyrsopteris and 
Dichonia ; e.g., D. clampes , T. Maahiana , and T. Murray ana, 
Xigno’s species Hymenophyllites Lechenhji , from the Italian Oolite, 
is another form closely resembling the fertile pinnse of Coniopteris 
hymenophylloides . Finally, Eaciborski figures some fertile leaves 
as Dichonia Heerii , which are probably identical with the English 
species ; and his species D. Zarecmyi might also be reasonably 
referred to the same specific type. 

There are several recent species with which Coniopteris hymeno - 
phylloides may be compared. The fertile pinnse of Thyrsopteris 
eleyans , Xze., 1 are practically identical with some examples of the 
fossil species (e.g., PL XVII. Pigs. 6 and 8 ; Pl. XXI. Pigs. 3 and 
3 a) ; there is also a fairly close agreement between the sterile 
segments of the fossil and recent types. The fertile segments of 
Dichonia Bertermna , Hook. (Text-fig. 13), have the same form as 
those of Thyrsopteris ; the two-lipped indusium of the former is 
a point of difference . which may be easily overlooked. It is 
interesting to note the striking difference between the sterile pinnse 
of the Dichonia shown in Text-fig. 13 and the Sphenopteroid 
pinnse of Thyrsopteris and Coniopteris hymenophylloides. There can 
be little doubt that Thyrsopteris eleyans may be regarded as an old 
type of fern which was widely distributed in Mesozoic times. 

Among other recent ferns which bear a strong likeness to 
Coniopteris hymenophylloides we may mention Dichonia arlorescens , 
L’Her., and Balantiim culcita (L’Her.); also some species of 
DamtUia , e.g., Davallia canariensis i Sm., D. Wilfordii , Baker, etc. 
As illustrating a variation in the form of the fronds in the same 
plant, even greater than that in Coniopteris hymenophylloides , 

1 For figures of this fern vide Engler & Prantl (99), p. 122; Hooker (42), 

: pl. xliv. A. 
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reference may be made to a figure of Asplenium mulMUneatum , Hk. y 
given by Reineeke in a recent volume of Engler’s Jahrbiicher. 1 

An English specimen in the Lund Geological Museum, labelled 
by Xathorst Sphenopteris searhroensis , bears a very close resemblance 
to Coniopteris hymenophylloides, and may be identical with that 
species. G . hymenophyttoides is represented by numerous specimens 
in all collections of Yorkshire Jurassic plants. 

52,568. PI, XYI. Eigs. 4 and 5. 

Several pieces of pinnae with deeply dissected pinnules, varying 
in size from the small and narrow form shown in Eig. 4 to the 
broader deltoid shape of Eig. 5. The venation is very clearly 
shown in some of the pinnules. These fragments appear to me 
identical with Brongniart’ s Sphenopteris hymenophylloides , the only 
difference being that in the fragment of the lower part of the pinna 
of Eig. 5 the segments are rather broader than in Brongniart’ s 
specimen. The pinna, of which a part only is drawn in Eig, 5, 
is 8 cm. in length, the uppermost pinnules being of the form 
illustrated in Eig. 4. The type-specimen of Sphenopteris arguta y 
L. & II., agrees exactly with the examples represented in 
Eigs. 4 and 5 ; similarly, I regard the smaller pinnae of the frond 
shown in Eig. 1, PL XX. as identical with the present specimen* 
This leads to a comparison with Heer’s species Thyrsopteris 
Maahiano , from the Jurassic beds of Siberia, 2 3 a type which 
I believe to be identical with such English specimens as 52,568 
(PI. XYI. Eigs. 4 and 5), the Whitby frond shown in PL XX.. 
Eig. 1 , 40,467 (PL XVII. Eig. 3), and others. 

Scarborough. Boioerhtnk ColL 

Y. 3672. Pl. XYI. Eig. 6. 

The chief difference between this pinna and those of specimen 
52,568 (PL XYI. Eigs. 4 and o) is in the more rounded form of 
the lobes of the segments, as shown in Eig. 6, PL XYI. This type 
of pinna is identical with those in some of the specimens referred 
by Brongniart to Coniopteris Murray ana, especially as drawn in 
his pl. exxvi. fig. 3. 3 The example figured in Phillips’ third 


1 Eeineehe (97), pL iv. 

3 Heer (77), ii. pl. ii. fig. 6. 

3 Brongniart (28 a ). 
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edition of tlie Geology of the Yorkshire Coast as Sphenopteris affinis 
is probably specifically identical with that shown in our Fig. 6. 

The important point to decide is the specific identity of the 
fronds with pinnules like those of Fig. 6 — with more or less 
rounded or sometimes truncate lobes — and the rather longer 
segments with acutely dentate lobes as represented in Figs. 4 and 5. 
My belief is that these two forms cannot be specifically separated ; 
both pinnae have the same linear form, the pinnules agree in texture 
and in venation, and one often finds that some of the pinnules 
on such specimens as that of Fig. 6 exhibit a tendency towards 
sharply pointed denticulations on the edges of the lobes like those 
in Figs. 4 and 5. There are other reasons which lead to the 
same conclusion, but these are stated in detail in the descriptions 
of the specimens shown in Plates XX. and XXI. Cf. 52,597 
(PL XXL Fig. 2). 

52,595. Pl. XYII. Figs. 6, 7. 

These fragments illustrate the association of sterile pinnules like 
those in 52,568 (PI. XYI. Figs. 4 and 5) with fertile segments 
in which the lamina is considerably reduced and the tips of the 
narrow lobes bear prominent sori. The fertile portion of a pinna 
shown in Fig, 6 is no doubt specifically identical with Tijmpano - 
phora racemosa of Lindley & Hutton, and with the fertile pinna 
attributed by Leckenby to Sphenopteris Murrayana\ the sterile 
pointed segments are identical with those represented in PI. XYI. 
Figs. 4 and 5, and these, as already pointed out, I regard as 
indistinguishable from S. arguta , L. &H., and S. hymenophylloides , 
Brongn., as also from those of the specimens illustrated as 
8, Murray ana in fig. 3, pl. cxxvi. of Brongniart’s JUstoire. 

Bunbury’s species, S. nepkrocarpa, the type of which is in the- 
Leckenby Collection, Cambridge, agrees with the fertile fragment 
shown in Pl. XYII. Fig. 6, and does not, I believe, represent 
a distinct species. Cf. also Dichsonia elavipes , as figured by Seer,, 
from Siberia. 1 

Oolitic Shale, Haiburn Wyke. 

39,266. PL XYII. Fig. 8. 

A fertile pinna agreeing with that of Fig. 6 and with 

1 Heer (77), iv. (2), pl. ii. Hg. 7. 



108 


CONIOPTERIS. 


Tympanopkora raoemosa. The lower pinnules, at the upper end 
of the drawing, are subdivided into five narrow lobes terminating 
in compressed cup-shaped indusia, in which some of the individual 
sporangia can be indistinctly recognized. The lamina of the 
fertile segments is rather further reduced than in 52,595 (Tig. 6). 
Portions of sterile pinnules of the S. hymenophylloides type are 
■ associated with this fertile pinna. Cf. Tkyrsopteris Murray ana as 
figured by liaciborski. The fertile segments present a striking 
• agreement with those of the recent fern Dichsonia Bertervana , Hk., 
shown in Text-fig. 13. 

Scarborough. Bean Coll . 

40,467. PI. XVII. Fig. 3. 

The pinna shown in Fig. 3 is drawn from a bipinnate frond with 
long acuminate pinnae, bearing obliquely placed, narrow-pointed 
segments of the same form as those of Brongniart’s Sphenopteris 
hymenophylloides and 52,595 (PL XVI. Figs. 6 and 7), but 
of smaller dimensions. This specimen appears to be specifically 
identical with EL’eer’s Siberian examples of Tkyrsopteris Maahiana , 
Heer, and with the Whitby specimen shown in PL XX. Fig. 1 ; 
it affords a good example of the smaller type of frond of the same 
habit as the larger and more abundant specimens of S. liymeno - 
phylloides . A specimen, identical with this, in the Leekenby 
Collection is labelled by Xathorst Tkyrsopteris Maahiana , Heer. 

Scarborough. 

Pl. XX. Figs. 1 and 2. Xo. 2378, Whitby Museum ; labelled 
Sphenopteris dissocialis , PhilL 

This is an important specimen as affording evidence of the specific 
identity of the fronds with shorter pinnules and more rounded or 
truncate divisions, and those of the form represented in Brongniart’s 
figure of 8. hymenophylloides. It affords additional evidence, in 
fact, in favour of regarding such pinnae as those shown in Pl. XVI. 
Fig. 6 and Pl. XXI. Fig. 2 as identical with the type shown in 
PL XVI. Figs. 4 and 5 and Pl. XXI. Figs. 1 and 4. The two 
fronds, portions of which are drawn in Figs. 1 and 2, PL XX., 
occur close 1 to one another on the same piece of rock, and fragments 
of pinnae with shorter and more rounded segments, and others 
with the more pointed segments, occur indiscriminately associated 
together. There is also one fertile pinna like that of Figs. 6 and 8, 
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PI, XYII. The apices of the pinnae shown in Fig, 1 are identical, 
with those of Fig. 2, and the less deeply cut and rather broader' 
pinnnles in Fig, 2 are connected with the more deeply cut 
segments of Fig. 1 by transitional forms met with here and there. 

I have no hesitation in regarding the fronds of Figs. I and 2 as 
those of one plant, or at least of one species. That shown in 
Fig. 1 is identical with Heer’s Thyrsopteris MaaJciana , but it is 
connected, by slightly larger forms, with S. hjmenophylloides , 
Brongn., and with S. arguta , L. & II.; the frond of Fig. 2 
agrees exactly with some of the published figures of S . Murray ana, 
S. affinis, Phill., and other c species. 7 The difference between 
Figs. 1 and 2 is far less than one finds between fronds on the- 
same plant of several recent ferns. 

Of. Seleropteris tenumcta , Sap. 1 

39,201. PI. XXL Fig. 1. 

This specimen illustrates a further point confirmatory of the- 
specific identity of the fronds with sharper and longer pinnules 
with those bearing the more rounded and shorter segments. In this 
pinna the segments are of the former type, as in S. hymenophylloides , 
Brongn. ; but at the base of the pinna the two lowest pinnules 
are curiously modified and have a form suggestive of an Aphlebia- 
type of lamina, the lamina being much more deeply cleft and 
the narrow linear divisions much longer and more spreading. 
Exactly similar Aphlelia- like segments are met with on pinnae 
bearing the shorter and more rounded pinnules. 

Cf. Sphenopteris minutula , Sap. 2 

Scarborough. Bean Coll ... 

52,597. PI. XXI. Fig. 2. 

This pinna is of the same type as those shown in PI. XVI.. 
Fig. 6 and in PL XX. Fig. 2. The lowest pinnule on the left- 
hand side exhibits a long branched segment like the Aphlebia 
form in the preceding specimen (PL XXI. Fig. 1). 


1 Saporta (91), pi. Ixi. 

2 Ibid. pi. Ivi. Cf. also Alloiopteris qumifoUa (Goepp.), as figured by 
Potonie (99), p. 139, . 
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PI. XXI. Pigs. 3 and 8a. Leckenby Collection, Cambridge. 

Tlie specimen represented in Pig. 3 is shown about twice natural 
size ; the pinna measures 2*7 cm. in length. Some of the fertile 
segments are exactly like those of PL XVII. Pigs. 6 and 8, and 
identical with Tympanophora racemosa , L. & H. ; the upper fertile 
segments, which are more reduced and have only one large cup- 
shaped sorus, subtended in some cases by a short bract-like sterile 
lobe, agree with the form referred to Tympanophora simplex . 
Another feature of interest is the same long and narrow division 
-depending from the lowest pinnule as in the specimen shown in 
Pigs. 1 and 2. 

Pig. 8a shows a single enlarged sorus with indications of 
sporangia. Cf. Thyrsopteris Murrayana as figured by Heer. 

52,550. PI. XXI. Pigs. 4 and 4a. 

Part of fertile pinna, drawn twice natural size. The chief 
interest of this fragment is that the pinnules are only partially 
fertile ; instead of a much reduced fertile segment with little or 
no lamina, we have pinnules of the ordinary sterile form bearing 
one or two marginal sori. The lowest pinnules have the same 
ApMdia-like appearance — more obvious than shown in the figure 
— as in Pigs. 1, 2, and 3. 

Fragments of pinnae of the form illustrated in both Pigs. 1 and 2 
of PL XX, occur in close association with that of Pig. 4, PL XXI. 
The manner of oecnrrence of a sorus is more clearly shown in 
Pig. 4a. 

V. 3289. Several detached pinnae on an iron-stained sandstone ; 
these furnish examples of both the more rounded and the more 
pointed pinnules, and may be matched equally well with the 
pinnae represented in Pigs. 4 and 5, and with that shown in Pig. 6. 

Yorkshire Coast. Purchased. 

V. 3880 and V. 3881. Pinnae with pinnules varying much in 
size, some being as large as those of Pig. 5, PL XVI. (52,588) and 
others like the lower branches of the frond represented in PL XX. 
Pig. 1. Such examples as this serve to connect Thy r sapiens 
Maahiam , Heer, on the one hand, and Sphenopteris hymenophylloides , 
Brongn., 8. arguta , L. & H. ? on the other. 
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13,4^8. A long pinna with, some unusually large pinnules of 
the type of Fig. 5, PL XYI. 

Gristhorpe Bay, Presented by Dr. Murray . 

39,242. Labelled by Bean Pecopteris Murray ana ; the specimen 
consists of a rachis bearing long, acuminately tapering, linear 
pinnae, with large pinnules intermediate in shape between the 
shorter and more rounded and the longer and more pointed type. 

Scarborough. Bean Coll . 

39,265. Part of a fertile pinna with pinnules identical with 
the type - specimen of Banbury’s Sphenopteris nephrocarpa , the 
lamina being rather less reduced than in such a form as that 
of Pig. 8, PL XVII. 

Bean Coll . 

39,269. An imperfect specimen labelled by Bean Tympanophora 
simplex , and no doubt identical with the form figured by Bindley 
and Hutton and by Phillips. The axis of the partially preserved 
pinna bears segments reduced to a single sorus, accompanied in 
some cases by a short sterile lobe, exactly as in the slightly 
smaller example shown in PL XXI. Pig. 3. The best specimen 
of T. simplex is in the Leckenby Collection, Cambridge. This 
shows part of a rachis with fertile pinnae bearing pinnules with 
single cup-shaped sori ; some of the pinnules, however, bear two 
nr more sori, as in Pl. XXI. Pig. 3. In the typical T. simplex 
fragments the single sori are larger than the sori which are borne 
two, three, four, or five together on the same pinnule, and as 
a rule the single sorus is accompanied by a narrow sterile 
segment. 

Lower Shale, Scarborough. Bean Coll . 

40,467^. An indistinct impression on sandstone, illustrating 
the occurrence of a few fertile pinnules of the Tympanophora 
raeemosa type with the small sterile pinnules — like those in 
Pig, 1, PL XX. — of the Thyrsopteris MaaHana type. 

Scarborough. 

52,545. Part of a fertile frond, in which the lamina of the 
segments is considerably reduced, but not quite so much as in the 
•specimen shown in Pig. 8, PL XVII. 

Lower Shale, 
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Other specimens : — V, 3285 (cf. PL XYI. Pigs. 4 and 5), 
V. 3293, Y. 3305, Y. 3873, 13,490, 39,208, 39;276, 40,469 (the- 
same form of frond as that from which Pig. 3, PL XYII. is- 
drawn), 40,516, 48,733, 52,597*. 


2. Coniopteris quinqueloba (Phillips). 

[Geol. Yorks., 3rcled., p. 215, lign. 33, 1875.] 

(Pl. XYI. Pig. 8 ; Text-figs. 14 and 15.) 

1875. Sphenopteris quinqueloba , Phillips, Geol. Yorks, p. 215, lign. 33. 

S. arbuseula , Tar., ibid. p. 217. 

1877. Sphenopteris quinqueloba, Lebour, Illustrations Foss. Plants, pl. xxxviiL 

1892. Sphenopteris quinqueloba , Fox- Strangway s. Tab. Foss. p. 135. 

Frond tripinnate, of similar habit to that of the preceding 
species, hut the pinnules are of smaller size and characterized by 
the narrow linear form of the ultimate segments. The son and 
sporangia appear to he of the Cyatheaceons type. 

Phillips gives the following definition of Sphenopteris quinqueloba : 

“Frond bipinnate ; pinnae long, narrow, with a slightly fiexuous 
axis; pinnules separate, petiolate, 5-lobed, changing to 3-lobed 
towards the apex of the pinna.” 

The specimens on which this diagnosis was founded were 
obtained from Haiburn \Yyke and Staintondale cliffs. Another 
species, described by Phillips as Sphenopteris arbuseula , also agrees 
closely with the specimens I have included under Coniopteris 
quinqueloba. This species is described as a tripinnate frond,, 
with the pinnules “ entirely pinnatifid, the lobes decomposed 
into petiolate quinquepartite leaflets, set on a fiexuous axis.” 
A smaller specimen is spoken of by Phillips as 8, arbuseula , var. ; 
this, I believe, is probably identical with S. quinqueloba : two 
figures are given of this variety, one of which represents the 
“extremity of a pinna with only the principal veins preserved,” 
exactly as in the accompanying enlarged drawing (Text-fig*. 14) 
of a specimen in the Manchester Museum. 

In all probability S. arbuseula, var., and S. quinqueloba are 
specifically identical, while S. arbuseula may, perhaps, be referred 
to S* Murray ana (cf. Pl. XXI. Fig. 5). 
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In the volume of illustrations originally drawn for Lindley & 
Hutton and published by Lebour in 1877, a specimen is represented 
in plate xxxviii. which is no doubt identical with 8. quinqueloba ; 
it is described as 8. quinqueloba , var. arbuscula . Williamson, in 
writing to Lindley in 1837, describes this example as “one of the 
most elegant little ferns I have yet seen on the Yorkshire coast.” 

The habit of the plant referred to S. quinqueloba is rather 
more open, and the general appearance of the deeply divided 
pinnules more delicate, than in the smaller forms of Coniopteris- 
Jiymenoykylloides ; but the two species are undoubtedly closely 




Fig. 14. — Coniopteris quinqueloba (Phillips). From a specimen in the 
Manchester Museum. ( x 2.) 

connected. The fragment shown in Fig. 8, Pl. XYI. illustrates 
the character of the sterile pinnae, while the specimen— shown 
in Text-fig. 14, drawn twice natural size — affords an example 
of frond fragments identical with that figured by Phillips as 
S, arbusouh, var., and in which he considers the lamina has 
been destroyed. It is a question whether this skeleton form of 
a pinna represents the fertile leaf or a partially macerated frond 
in which only the veins have been left. We know that partially 
decayed fronds may assume this appearance, but it is not 
improbable that in this ease we have the normal type of fertile 
pinna. Professor Fathers!, of Stockholm, generously lent me 


i 
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a small specimen and drawing of a similar skeleton-like pinna, 
represented in Text-fig. 15, in which some of tlie ultimate linear 
segments terminate in cup-shaped indusia containing numerous 
sporangia apparently of the Cyatheaceous type, as shown in the 
figure. This example favours the view that Fig. 14 represents 
fertile pinnae, in which the sori are not preserved, rather than 
a macerated portion of a frond of the type represented in PL XVI. 
Fig. 8. There is little doubt that Sphenopteris qumqueloba 
should he placed in the genus Coniopteris as a very near ally of 
C. fajmenophjlloi&es , both ferns being members of the Cyatheaeese. 
Xathorst’s specimen exhibits in a more delicate form the 



Fig. 15 . — Conioptem quinquMa (Phillips). From a drawing made from 
a specimen in the Stockholm Museum : both the specimen and the 
drawing were kindly lent by Professor Nathorst. (Fig. A x 2.) 

Tympanophora racemosa type of pinna of 0 . hymenophyUoides . 
Some of the specimens figured by Saporta from the Lower 
Corallian beds of France as Stackypteris litopliylla 1 may possibly 
he identical with the English species. 

39,263. PL XVI. Fig. 8. 

Xumerous fragments of pinnse with small deeply lobed pinnules ; 
the secondary piniice are given off at a wide angle from the 
secondary rachis. Labelled by Bean Pecopteris athyroides. 

Near Scarborough. Bean Coll. 


1 Saporta (73), p. 387, pi. 1. 
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Text-fig, 14. 

These two portions of fronds have been drawn from a specimen 
in Manchester Mnsenm. They agree with the fragment figured 
by Phillips as 8. arbuseuh , var. A few portions of sterile p inn ae 
which occur on the same piece of rock probably belong to this 
•species. 

Other specimens: — V, 3291 (similar to the Manchester specimen 
ishown in Text-fig. 14), V. 3678, 10,317, 39,267 (cf. Text-fig. 15), 
52,568 (this is similar to the fronds named by Heer Thyrsopteris 
Maahiana and the example of Coniopteris hymenophylloides repre- 
sented in PL XX. Fig. 1 ; but the pinnules are farther apart, 
and the general habit of the frond is more open). 


8. Coniopteris arguta (Lindley & Hutton). 

[Foss. Flor. vol. ii. pi. cv. 1834.] 

(PL XVI. Figs. 3 and 3^; PL XVII. Figs. 4 and 5 ; Text-fig. 16.) 

1834. Pfeuropteris arguta , Lindley & Hutton, Foss. Flor. pi. cv. 

1835. Peeopteris acutifolia , ibid. pi. elvii. figs. 2 and 2b. 

Sphenopteris serrata , ibid. pi. exlviii. 

1S3G. Cyathcites aeutifolius , Goppert, Foss. Farm. p. 328. 

Aspidites serratus , ibid. p. 363. 

1838. Peeopteris Lindley ana, Sternberg, Flor. Yorwelt, vii. p. 153. 

P. acutifolia , ibid. p. loo. 

Sphenopteris serrata, ibid. p. 130. 

1848. Pfeuropteris arguta, Broun, Ind. Pal. p. 810. 

Cyathcites aeutifolius, ibid. p. 364. 

Peeopteris serrata, ibid. p. 918. 

1849. Peeopteris arguta, Brongniart, Tableau, p. 105. 

P. serrata, .ibid. 

1850. Pfeuropteris arguta, Unger, Gen. spec. foss. p. 88. 

Gyatheites aeutifolius, ibid. p. 160. 

Peeopteris serrata, ibid. p. 172. 

1854. Peeopteris Lindley ana, Morris, Brit. Foss. p. 15. 

JP. acutifolia, ibid. 

Sphenopteris serrata, ibid. p. 21. 

1856. Nearopteris arguta , Zigno, Flor. foss. Oolit. vol. i. p. 126. 

Peeopteris acutifolia, ibid. p. 146. 

P. serrata, ibid. p. 132. 

1864. Peeopteris acutifolia, Leckenby, Quart. Journ, Geol. Soc. vol. xx. p. 76. 

Sphenopteris serrata, ibid. ■ 

,1869. AUthopteris arguta, Scliimper, Trait, pal. veg. vol. i, p. 565. 
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1874. Fecopteris lindkyam , ibid. vol. iii. p, 498. 

1875. Fecopteris Lindleyana, Phillips, Geol. Yorks, p. 209, lign. 22. 

F L serrata, ibid. p. 210, lign. 24. 

F, acutif olia , ibid. p. 210. 

1892. Fecopteris arguta , Fox-Strangways, Tab. Foss. p. 132. 

P. acutif olia , ibid. 

Frond tripinnate. Pimme linear and tapering, given off from 
tlie rachis at a wide angle ; on the lower pinnae the linear pinnules 
have a crenulated margin and reach a length of 1 *2 cm. The- 
smaller pinnules are entire and slightly falcate. The fertile 
pinnules differ in a marked degree from the sterile segments ,* 
each fertile pinnule consists of a midrib with a narrow laminar 
border tapering towards the apex, where it bears a circular 
cup-like indusium 1 mm. in diameter, with a central receptacle 
to which the sporangia were attached. 

The drawing by the late Professor Williamson in the Fossil 
Flora of Lindley & Hutton illustrates the difference between the 
comparatively long and straight pinnules borne on the lower 
pinnae, and the small, acutely pointed, and curved pinnules in 
the upper part of the frond. The ferns named by Lindley & 
Hutton Fecopteris acutif olia and Sphenopteris serrata , I believe 
to be specifically identical with their species Neuropteris arguta. 
There is a fairly close resemblance between the pinnae of 
Coniopteris arguta , bearing small pinnules, and the pinnae of Kluhia 
exilis, but in the former species the pinnules are more acutely 
pointed and attached more obliquely to the pinna axis. 

The name Fecopteris Lindley ana was applied by Prcsl in 1838 
to a plant which he regarded as identical with Neuropteris arguta 
of Lindley & Hutton; Hoyle also described a fern from India 
under the name Fecopteris Lindley ana, specifically distinct from 
Presl’s species. 1 

PresFs specific name is adopted by Phillips, who figures 
a specimen in which fertile and sterile pinnules are shown on the 
same pinna; the original of Phillips’ figure is in the Leckenby 
Collection, Cambridge. In the absence of the characteristic fertile 
segments, it is practically impossible in some cases to determine 
the species of ferns of the Cladophlebis type bearing small 


1 Hoyle (39), pi. ii. (Hoyle’s type -specimen is in tlie Geological Department 
of the British Museum.) 
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linear pinnules. The Wealden ferns described under the names 
€. Browniana (Dunk.) and C. Bunheri (Sehimp.) 1 are of this 
type, also the specimens described by Yokoyama 2 from Japan as 
Becopteris exilis and the specimen from Steierdorf named by 
Andrae Cyatheites decurrens , 3 



Fig. 16 . — Coniopteris arguta (L. & H.). (ISfo. V. 3677.) 

The form of the fertile segments, especially the cup - shaped 
indusium, leads me to include Coniopteris arguta in the Cyatheacese. 
In Text-fig. 16 the fertile segments are clearly shown, twice 
natural size ; they suggest a comparison with Thyrsopteris and 
•other members of the Cyatheacese, and are somewhat similar to 
those of Nepkrohpis davallioides , Swartz. 4 The single fertile 
segment, enlarged four times, shows the single Thyrsopteris- like 
indusium with the small central umbo or receptacle, 

39,232. PL XVII. Pigs. 4 and 5. 

This specimen, of which a portion is represented in Fig. 4, 
shows parts of nine pinnse attached to the raehis ; the longest 
•of which measures about 9 cm. The larger pinnules (Fig. 5) are 


1 Seward (94 1 ), pi. vii. 

8 Yokoyama (89), pi. i. 

3 Andrae (53), pi. vii. fig. 4. 

* Christ (97), p. 290. 
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straight and slightly lobed ; those nearer the distal end of the- 
pinnae are entire, more inclined to the pinna axis, and more 
acutely pointed. 

Upper Shale, Scarborough. Bean Coll,. 

39,239. PL XVI. Pigs. 3 and 3 a. 

This specimen serves as an example illustrating the close 
agreement between portions of a frond of Coni opt er is arguta and 
Klukia exilis . Cf. the drawing of Pecopteris acutifolia given by 
Lindley & Hutton ( Fossil Flora , pi. clvii.). 

V. 3677. Text-fig. 16. 

Portions of two of the best fertile pinnse are shown .in the 
drawing. The fertile segments are about 4 mm. in length, and: 
the indusial cup, with a small central receptacle, has a diameter 
of 1 mm. Cf. Aspleniopteris pmnatifida , Pont. 1 

39,255. Labelled by Bean Neuropteris arguta . This example 
is probably part of a large pinna ; it agrees closely with the 
specimen figured by Lindley & Hutton as Sphenopteris serrata , 
and forms a connecting link between the fronds with smaller 
pinnules and those with larger ultimate segments. 

Scarborough. Bean Coll,. 

Other specimens : — V, 2632, V. 3932, V. 3941, 13,487, 13,493,. 
39,232, 39,260, 40,467. 


Family LIPTEBIDIKZE. 

This family name is employed to indicate the probable close- 
relationship between the recent genus JDipteris and such fossil 
genera as Dictyopliyllum and ProtorMpis , and to give expression to* 
the deviation of these ferns from the typical Polypodiacem. 


1 Fontaine (89), pi. xxv. fig. 6. 
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Genus DICT YOPHYLLUM, Lindley & Hutton. 

[Foss. Flor. vol. ii. pi. civ. 1834.] 

The genus Dictyophyllum was founded hy Lindley & Hutton 
as a designation for a pinnatifid leaf from the Yorkshire Oolite, 
which they regarded as a doubtful Dicotyledon and named 
Dictyophyllum rugosim. Plants agreeing closely with this species 
have been placed by different authors in several genera, of 
which the distinguishing characteristics are by no means clear. 
*We have, for example, the genera Clathropteris , Thamn atop tens, 
Camptopteris , Hausmannia , and Protorhipis applied to palmate 
fern fronds of Mesozoic age, which agree in many respects 
with Dicty ophyllum and with one another. The use of these 
different names has not only led to much confusion, but has 
also considerably exaggerated the diversity which exists among 
the ferns referred to under the several genera. 

Goppert’s genus Thaumatopteris has been wisely included by 
Schenk and some other writers in Dicty ophyllum ; 1 the examination 
of several specimens referred to these genera in the Museums 
of Berlin and elsewhere has convinced me that there are no 
satisfactory grounds for retaining both generic names. 

The genus Clathropteris was instituted by Brongniart in 1828 1 2 
for a plant which he had previously described from Scania under 
the name Filicites meniscoides ; 3 the most striking characteristics 
of this fern are its pinnatifid fronds and the regular square meshes 
formed by the finer veins in the lamina. The best known species 
of this genus is Clathropteris platyphylla (Gopp.), 3 of Bhsetic age, 
the same type which Brongniart had described as Clathropteris 
meniscoides. The main distinction between Clathropteris and 
Dicty ophyllum is the more regular and rectangular form of the 
meshes formed by the secondary and tertiary veins of the former, 
but in some fronds 4 portions of the lamina exhibit the less regular 
meshes characteristic of Dictophyllum . It would perhaps more 


1 Schenk, in Zitfcel (90), p. 188. 

2 Brongniart (28), p. 62. 

3 Brongniart (25), p. 207, pi. xi. 

4 E.g. Schenk (67), pi. xvii. 
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accurately express the affinity of the plants referred to these 
genera if they were regarded as generically identical, hut it may be 
more convenient to retain the genus Clathropteris , as representing* 
a fairly well defined type. 

Presl instituted the genus Camptopteris 1 for certain ferns named 
by Brongniart PMelopteris . The figure given by Presl of his 
type-specimen, C. Muensteriana — a plant subsequently referred 
to the species Clathropteris platyphylla — represents a small piece 
of frond with the venation characters of Brongniart’ s genus 
Clathropteris. 

Another plant, named by Brongniart Phlehopteris JSfilssoni , and 
included by Presl in his genus Camptopteris , should undoubtedly 
be referred to Piety ophyllum. While there are, I believe, no 
good reasons for retaining Presl’ s genus as originally applied, 
it may be convenient to retain it in the modified sense in which 
Nathorst has applied it to some remarkable specimens of Bhsetic 
age from Scania. 1 2 A restoration published by Nathorst of 
Camptopteris spiralis , Nath., in his Geology of Sweden , 3 admirably 
illustrates the habit of the genus. Having had an opportunity 
of examining the Scanian fossils in the Stockholm Museum, I can 
bear testimony to the accuracy of Nathorst’s restoration. It is 
probable that a specimen recently figured by Zeiller 4 as the 
base of a Clathropteris frond should be referred to the genus 
Camptopteris as used by Nathorst. 5 

Hunker’s genus Hausmannia was instituted in 1846 6 for an 
imperfect leaf from the North German Wealden. The type- 
specimen, PC. dichotoma , has a palmate frond, deeply divided into 
lobed linear segments traversed by forked main veins from which 
anastomosing branchlets are given off. The type-specimen of 


1 Sternberg (38), p. 168, pi. xxxiii. fig. 9. 

2 Nathorst (78 2 ). 

3 Natborst (94), p. 169. 

4 Zeiller (97), pi. xxi. fig. 6. 

5 Since this was written, M. Zeiller, of Paris, has published an excellent work 
on Palasobotany [Elements cle Paleobotanique) , in which he figures an unusually 
perfect specimen of Clathropteris platyphylla , G-opp., from Tonquin ; this is 
by far the finest example so far described of a Mesozoic species which presents 
a striking resemblance to some forms of the recent genus Pipteris , and iu habit 
agrees also with Matonia peetinata and Cheiropteris palmatopedata (Bak.). 

6 Bunker (46), p. 12, pi. v. fig. 1. 
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Andrae’s genus ProtorMpis was described in 1853 1 2 from the 
Jurassic rocks of Steierdorf under the name ProtorMpis BucMi : 
this differs from Hausmannia dichotoma of Dunker in having 
•a broader suborbicular leaf with an irregularly dentated margin. 
Some fossils figured by Bartholin from Bornholm as Hausmannia 
Forchhanmeri 2 are in part apparently identical with Andrae’s 
ProtorMpis BucMi , while others agree equally well with Bunker’s 
"Wealden type. Zeiller has recently pointed out that Bartholin’s 
specimens should be referred to ProtorMpis , 3 and it seems clear 
that Andrae’s genus should include fronds of the Hausmannia 
dichotoma type. As Zeiller has demonstrated by photographs 
and several good examples of Steierdorf specimens, the genus 
ProtorMpis agrees remarkably closely with the recent genus 
Bipteris, to which it is undoubtedly very nearly related. It is 
convenient to retain the name ProtorMpis for certain species of 
"Wealden and Jurassic ferns which agree in the form of the 
frond with Bipteris , and are somewhat smaller than the typical 
Bictyophyllum fronds. While it is not difficult to distinguish 
between Bictyophyllum and ProtorMpis in the case of good 
specimens, it is practically impossible to do so if we have only 
fragments of fronds. 

If we retain Camptopteris in bTathorst’s sense, the only other 
generic names of those we have mentioned which should be 
retained are, in my opinion, Bictyophyllum , ProtorMpis , and 
possibly Clathropteris . 

As Brongniart 4 long ago noticed, there is a striking similarity 
between the fronds of some species of Poly podium — referred to 
a special subgenus Brynaria — and the leaves of Bictyophyllum ; 
this resemblance, however, does not extend to the habit of the 
frond as a whole. As regards the shape of the frond, there is 
a still closer resemblance between Bipteris and Bictyophyllum , and 
.a still more striking similarity between Bipteris and ProtorMpis . 


1 Andrae (53), p. 35, pi. viii. 

2 Bartholin (92), p. 26, pis. xi. and xii. 

3 Zeiller (97), pi. xxi. 

4 Brongniart (28 1 ), p. 62. 
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Dietyophyllum rugosum, Lindley & Hutton. 

[Foss. Flor. vol. ii. pi. civ. 1833.] 

(PL XIII. Pig. 3; PI. XVIII. Pig. 1 ; Text-figs. 17-19.) 

1828. DJilebopteris DhilUpsii, Brongniart, Hist. veg. foss. p. 377, pi. exxxiL. 

fig. 3 ; pi. cxxxiii. fig. 1. 

1829. Dhyllites nervulosis, Phillips, Geol. Yorks, p. 148, pi. viii. fig. 9. 

1834. Dietyophyllum rugosum, Lindley & Hutton, Foss. Flor. vol. ii. pi. civ.. 
1836. Tolypodites hcraeleifolius, Goppert, Foss. Farm. p. 344. 

1838. Dietyophyllum rugosum, Sternberg, Flor. Vorvvelt, vii. p. 133. 

1848. Dietyophyllum rugosum, Bronn, Inch Pal. p. 423. 

1849. Gamptopteris Philkpsii , Brongniart, Tableau, p. 105. 

1850. Dolypodites hcraeleifolius, Unger, Gen. spec. foss. plant, p. 167. 

1854. Dietyophyllum rugosum, Morris, Brit. Foss. p. 7. 

1856. Dietyophyllum rugosum, Zigno, vol. i. p. 176, pi. xxiii. figs. 2 and 2a. 

D . Leckenbyi , ibid. p. 178, pi. xxiii. figs. 1 and la. 

1864. Dietyophyllum rugosum, Leckenby, Quart. Journ. Geol, Soc. vol. xx.. 
p. 76. 

1867. Dietyophyllum rugosum, Schenk, Foss. Flor. Grenz. p. 144. 

1869. Dietyophyllum rugosum, Schimper, Trait, pal. veg. vol. i. p. 634. 

1875. Phlebopteris Phillipsn, Phillips, Geol. Yorks, p. 202, lign. 11. 
jP. Leckenbyi , ibid. p. 203. 

1878. Dietophyllum rugosum, Nathorst, Foss. Flor.. Schwedens, p. 15. 

D. Leckenbyi, ibid. 

1880. Glathropteris whitbyensis, Hatliorst, Berattelse, p. 83. 

1888, Clathrop ter is whitbyensis, Schenk, Handbuch, p . 39. 

1892. Dietyophyllum rugosum, Fox-Strangways, Tab. Foss. p. 130. 

D. Leckenbyi, ibid. 

Glathropteris whitbiensis, ibid. p. 129. 

1898. Cf. Dietophyllum bremerense, Shirley, Foss. Flor. Queensland, pi. xiii. 
2. ■ ■ 

Frond large, palmate pedate, deeply dissected into broadly linear 
pinnatifid lobes with linear acuminate ultimate segments. Each, 
lobe is traversed by a short midrib giving off alternate lateral veins, 
each of which forms the main vein of an ultimate segment ; from 
each of the main veins smaller veins are given off approximately at 
right angles, and these anastomose and form a system of irregular' 
meshes occupied by the fine ramifications of the vascular bundles,. 
[Ho good examples of sori have been met with in specimens of' 
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Pictyophyllum rugosum, but in other species the sporangia are- 
described as having a complete vertical or oblique annulus and 
tetrahedral spores. 1 ] 

In 1828 Brongniart proposed the name Phlebopteris Phillipsi for- 
the plant figured by Bindley & Hutton in 1834 as Piety ophyllum 
rugosum ; the latter name is quoted by the French author as 
a synonym, although the plant was not described in the Fossil 
Flora until 1834. We must assume, therefore, that Brongniart 
saw the description by the English authors some years before 
Bindley & Hutton published their work. The name Piety ophyllum 
rugosum has been usually accepted, and, apart from the question 
of strict priority, it is adopted as the better known and more- 
convenient designation. In a later work, Brongniart 2 expressed 
the opinion that the English species should probably be referred 
to Fresh s genus Camptopteris . 

In 1856 Zigno instituted a new specific name, Piety ophyllum 
Leclcenbyi , for a Pictyophyllum frond from the Yorkshire coast, 
with deeply pinnatifid pinnoe having long and narrow ultimate 
segments, which he regarded as distinct from P. rugosum. The- 
difference between such a leaf as that shown in pi. xxiii. of Zigno 7 s . 
work and Williamson’s drawing published by Bindley & Hutton, 
consists chiefly in the longer and narrower segments of the former, 
but the existence of transitional forms affords ample evidence 
of the specific identity of the two forms. In 1878 Hathorst 3 
discussed at some length the genus Pictyophyllum , and quoted 
the species as characterized by very variable leaves and as 
illustrating the difficulty of distinguishing between species and 
varieties. 

The relationship of Pictyophyllum rugosum with recent ferns 
is of considerable interest. The genus Pictyophyllum has been 
quoted as a leptosporangiate fern agreeing in certain characters 
with both the Grleicheniacese and Cyatheacese, 4 and in that respect 
comparable with Matonidium and Laccoptcris . Some of the more 
perfect specimens of Pietyophyllum certainly suggest a comparison,. 


1 Schenk (67), pi. xvi. 

2 Brongniart (49), p. 32. 

2 Natkorst (78 2 ), p. 13. 

4 Solms-Laxibach (91), p. 154. 
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as regards tlie form of tlie frond, with Ilatoma pectinate R. Br., 
hut the soral characters and the form of the leaf point rather 
to a comparison with the genus Dipteris. Dipteris 1 is a tropical 
Indo-Malay type represented at the present day by a few species, 
which have usually boon placed among the Polypodiacese, but the 
•sporangia do not appear to be typically polypodiaceous, and the 
genus is clearly an isolated type of somewhat uncertain position. 
Raeiborski 1 2 has suggested the new family term Protopolypodiacem 
for the reception of a fertile Dictyophyllum leaf characterized by 
naked sori, consisting of a few sporangia with an oblique annulus, 
characters which are found also in the recent species of Dipteris. 
It is proposed to discuss more fully elsewhere the systematic 
position of the recent genus, but such evidence as we at present 
possess favours the view that Dictyophyllum and Protorhipis are 
closely related to Dipteris , and constitute Mesozoic members of 
a group of ferns now barely represented, but in former times 
widely distributed. It may be convenient to emphasize the 
affinity of Dictyophyllum with Dipteris , and the isolated position 
of both these genera and Protorhipis, by placing them provisionally 
in a separate family, which we may designate the Dipteridinm, 
using in a wider sense a term already employed with a more 
restricted meaning. 

39,224. Pl. XIII. Pig. 3. 

Portions of two pinna* which are so placed as to suggest their 
proximity to a common rachis towards which they are converging. 
The whole frond probably had a habit similar to that of Matonia 
pectinata , Cheiropteris , Zaccopteris , and other genera. The single 
segment represented in the figure is given off practically at right 
angles from the axis of the pinna, and represents a portion of 
■a long and narrow segment with irregularly dentate or undulating 
margins, similar to the form of leaf named by Zigno Dictyophyllum 
Zechenbyi. The venation characters are fairly well shown in the 
.figured specimen. Labelled Phlehopteris Phillipsii in Bean’s MS. 

Gristhorpe. Bean Coll. 


1 Engler & Prantl (99), p. 202, %. 108. Vide also Beddome (66), pi. Ixxx. 

5 Baciborski (91), p. 8. Tide also Potonie (99), p. 86. 
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V, 2724. Pl.XYIII.Fig. 1. 

A good specimen representing the apical portion of a pinna; 

: at the apex the pinna is strongly dentate, and the pointed entile 
segments become rapidly longer towards the lower part of the 
leaf, which may be described as pinnatisect with linear tapering 
segments. The whole specimen has a length of 17*5 cm., but the 
lowest part is not shown in the figure. Prominent lateral veins 
are given off from the central axis of the pinna, and from these 
: arise smaller anastomosing veins. 

The segment shown in Fig. 3, PI. XIII. is, in all probability, 
specifically identical with the present specimen, and belongs to the 
lower part of a deeply dissected pinna, of which Fig. 1, PI. XVIII. 
represents the apical portion. Becldes Coll . 

Text-fig. 17 (Whitby Museum, No. 2360). 

This unusually good specimen from the Whitby Collection is no 
• doubt the one referred to by Xathorst 1 in his notes on the Jurassic 
Flora of England ; he compares it with Clathropteris platyphylla, 
Brongn., and adopts the name C . wMtbiensis , which Brongniart 
suggested, but never published, for the Whitby specimen. 

A comparison of specimen V. 2724 (PI. XVIII. Fig. 1) with 
Text-fig. 17 at once brings out the close agreement between one 
of the dentate divisions of the frond shown in the figure and the 
portions of a pinna represented in Fig. 1, PL XVIII. The Whitby 
specimen is an example of a comparatively small frond clearly 
illustrating the characteristic method of branching of the main 
veins, which agrees with that in the recent genus Lipteris. The 
commoner specimens of Dictyophyllum are merely portions of pinnse 
or the ultimate segments of pinnse. 

The spotted appearance shown in Fig. 1 7 is due to the presence 
•of small patches of carbon ; no definite trace of sporangia can be 
detected. 

V. 2891. Text-fig. 18. 

An imperfectly preserved frond similar to the Whitby specimen 
(Fig. 17), but without the lower portion of the leaf where the 
several pinnae converge into a common lamina traversed by radiating 


1 Xathorst (SO 1 ), p. S3. 
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main ribs. Both the specimens (Eigs. 17 and 18) represent youngs 
or at least small, leaves ; the examples of the form represented ini 
PI. XIII. Eig. 3 belong to much larger leaves. 



Fig. 1 9 . — Dictyophyttum rugomm (L. & II.). From a specimen in the 
Leckenby Collection, Cambridge (No. 135). (Nat. size.) 


Text-fig. 19. Leckenby Collection, Cambridge (No. 135). 

This specimen is very similar to that of Eig. 17, but interesting 
as showing part of the main framework of a frond with indistinct 
traces of the laminar portion, in which the secondary and tertiary 
veins are sufficiently indicated to enable one to recognize the 
Dietyophyllum characters. Identified by Phillips in 1873 as 
Phlelopteris Phillips i. 
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Y. 2523. Two specimens on the same piece of rock ; one of 
them is from the basal portion of a frond, and shows three main 
ribs converging towards a common point, as seen in Text-figs. 17-1 9. 

The segments of the other specimen have the long and narrow 
form similar to that of 39,224 (PL XIII. Fig. 3). 

Upper Shale, Gristhorpe. Presented by Mr. J. Williamson. 

13,508. In this example the upper portion of the pinna consists 
of a narrow lamina with dentate edges, similar to the segment 
shown in Pl. XIII. Fig. 3 ; in the lower part the pinna bears long 
and narrow segments. Cf. Y. 2891 (Text-fig. 18). 

39,223. A large specimen about 25 cm. in length. In the lower 
portion the pinnae are deeply pinnatisect ; the segments extend 
almost to the rachis, as in pl. civ. of the Fossil Flora of Lindley & 
Hntton ; the segments are rather far apart, as in the Piety ophyllum 
Leekenbyi form of frond, and they have a crenulate margin. The 
longest ultimate segment measures 10*5 cm. in length. In the upper 
part of the specimen the segments become gradually shorter, and 
the lamina connecting the bases of the segments is broader than 
in the lower part of the pinna. The margin of the shorter and 
smaller segments in the upper part of the piinna is entire, agreeing 
with those of Y. 2724 (PL XVIII. Fig. 1). A specimen of this 
form serves to illustrate the identity of Zigno’s P. Leehenbyi with 
D. rugosum of Lindley & Hutton. Labelled by Bean Fhlebopteris 
Fhillipsii , Phyllites nervulosus 1 and Piety op Jiyllum rugosum . 

Gristhorpe Bay. Bean Coll . 

Other specimens : — Y. 3669 and 10,370 (similar to 39,224; 
venation clearly shown). 

Family SCHIZ^EACE^l. 

Genus KLTJKIA, Eaciborski. 

[Engler’s Jahrb. vol. xiii. p. 1, 1891.] 

The genus KluUa was instituted by Haciborski as a substitute 
for Feeopteris in the species F. exilis , Phill., on the ground that 
the sporangial characters proved the fern to be a member of the 
Schizaeacese ; a new name was, therefore, wisely chosen to mark 
a fuller knowledge of botanical affinity than is expressed by the 
form-genus Feeopteris. 

K 


KluUa is a genus characterized by the manner of occurrence 
and structure of the sporangia as well as by the Pecopteris or 
ChdopMehis form of the frond; the sporangia possess an apical 
annulus, and occur singly on either side of the midrib of the 
ultimate segments. 

In 1851 Bunbury 1 figured a fragment of a fertile pinna of 
Pecopteris exilis , and drew attention to the agreement between 
the fossil sporangia and those of the Sehizseaeese. B unbury J s 
specimen, which is now in the Cambridge Botanical Museum, has 
been refigured to show more clearly the structure of the sporangia. 2 
Other figures of this species may be found in Eaciborski’s paper 
already referred to, and in the Monograph of the Cracow Blora by 
the same author. 

It is of interest to note that the type of sporangium characteristic 
of the Schizeeacem is met with also among Palaeozoic ferns ; the 
well-known genus Senftenbergia of Corda 3 is characterized by the 
possession of sporangia with an apical annulus consisting of two 
rings of thick-walled cells, while the recent species have usually 
one ring only. In a recent publication Zeiller has shown that in 
the sporangia of Lyg odium a second ring of thick- walled cells is 
occasionally represented ; a fact which connects more closely the 
Palaeozoic type and the recent species. 4 5 A similar example of" 
a recent lyg odium sporangium, with an indication of a double 
annulus, was figured by Link in 1842. 6 

Klixkia exilis (Phill.). 

[Geol. Yorks. p. 148, pi. viii. fig. 16, 1829.] 

(PI. XYI. Pig. 7.) 

1829. Pecopteris exilis, Phillips, Geol. Yorks, p. 148, pi. viii. fig. 16. 

1836. Gyatheites obtusifolius , Goppert, Foss. Farm. p. 328. 

1837. Pecopteris obtusifolia , Bindley Sc Hutton, Foss. Flor. vol. iii. pi. clviii. 

fig. 1. 


1 Bunbury (51), p. 188, pi. xiii. fig. 5. 

2 Seward (94 s ), p. 197. 

8 Corda (45), p. 91. 

4 Zeiller (97 2 ), pp. 215 and 216. Vide also Bower (99), p. 43. 

5 Link (42), pi. iv. fig. 2. 
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1838. Pecopteris oUusifolia , Sternberg, Flor. Yorwelt, fasc. vii. p. 155. 

1848. Pecopteris exilis , Bronn, Ind. Pal. p. 915. 

1850. Cyatheites obtusifolms, Unger, Gen. spec. foss. p. 159. 

1851. Pecopteris exilis , Bunbury, Quart. Jo urn. Geol. Soc. vol. vii. p. 188. 

1854. Pecopteris exilis , Morris, Brit. Foss. p. 15. 

1856. Pecopteris exilis , Zigno, Flor. foss. Oolit. vol. i. p. 144. 

1864. Pecopteris exilis , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 

1869. Pecopteris exilis , Scbiraper, Trait, pal. veg. vol. i. p. 536. 

1875. Pecopteris exilis , Phillips, Geol. Yorks, p. 210, pi. viii. fig. 16. 

1891. Kluhia exilis , Baeiborski, Engl. Jabrb. vol. xiii. p. 1. 

1892. Pecopteris exilis , Fox-Strangways, Tab. Foss. p. 132. 

1894. KluJcia exilis, Seward, Proc. Phil. Soc. Cainb. vol. viii. p. 197. 

K. exilis , Baciborski, Flor. Krakow, p. 165, pi. vii. fig. 13 ; pi. viii. 
figs. 1-3, 7 (?), 8, and 95 ; pi. ix. figs. 1 and 2 (?) ; pi. xxvi. 
%-!(?)• 

K. exilis , var. parvifolia, ibid. p. 167 ; pi. viii. fig. 6 ; pi. xxvi. fig. 2. 

K. acutifolia , ibid. p. 168, pi. vii. figs. 10-12 and 18. 

iK. Phillipsii, ibid. p. 169, pi. viii. figs. 4 and 5 ; pi. vii. fig. 16. 

Type-specimen. ? York Museum. 

Frond tripinnate, of the Cladoplilelis type ; the pinnse are 
alternate and linear, lanceolate in form ; attached to the rachis 
;at a wide angle. The ultimate segments are short and linear, 
with more or less bluntly rounded apices, seldom exceeding 5 mm. 
in length ; the sporangia, which may reach a length of *5 mm., 
are borne singly on the under side of the pinnules, forming a single 
row on each side of the midrib. 

It is difficult to distinguish some of the sterile bipinnate fronds 
•of this type from the fern described by Lindley & Hutton as 
Sphenopteris serrata . Nathorst considers the two forms specifically 
identical, but I believe that the latter fern should be included 
in JSFeuropteris arguta of Lindley & Hutton. 

Eacibor ski’s figures of the specimens he refers to Kluhia 
acutifolia , K. exilis , and K. Pliillipsi do not afford satisfactory 
evidence of specific difference ; it is probable that the examples 
so named are all referable to Phillips’ species. 

There are several good examples of Kluhia exilis in the 
Leckenby Collection, Cambridge, and in the Museums of Man- 
chester, Scarborough, and other places. 

40,557. PI. XYI. Fig. 7. 

A portion of a bipinnate fertile frond ; the narrow linear pinnse 
are given off from the rachis at a wide angle. The pinnules, 
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which are attached to the pinna axis by the whole of the base, 
have an entire margin and blunt apices. On the under side of 
the pinnules a row of pits, representing the large single sporangia, 
occurs on each side of the midrib. 

Oolite Shale, Scarborough. Bowerbank Coll.. 

Y. 3671. A small and imperfect specimen, but of interest as- 
agreeing very closely with Phillips’ figure, 1 which evidently 
represents a badly preserved fragment. 

Gristhorpe Bay. 

V, 3676. Part of a frond in which the pinnules are longer 
than usual, having a length of 5 mm. and bearing seven sporangia 
on each side of the midrib. The apical annulus is clearly shown. 

13,496. Portions of two bipinnate pinnm, which by their manner 
of occurrence on the shale appear to belong to a tripinnate frond. 

Gristhorpe Bay. Presented ly Dr. Murray . 

39,244. Portions of two bipinnate pinnse, one of which is 
attached to the main rachis. The sporangia appear on the upper 
surface of the pinnules as three to five circular projections on 
each side of the midrib. Labelled by Bean Pecopteris oltusifolia. 

Upper Shale, Scarborough. Bean ColL 

39,241. A large specimen labelled by Bean Pecopteris oltusifolia 
and P. exilis . 

Genus RTJFFORDIA, Seward. 

[Brit. Mus. Catalogue ; “Wealden Flora, vol. i. p. 75, 1894.] 

The generic name Rujfordia was substituted for the provisional 
genus Sphenopteris, because the evidence afforded by the rich 
Wealden material seemed to justify the inclusion of Dunker’s- 
species, Sphenopteris Goepperti , in the Schizseacese ; the new name 
was suggested as indicating a less imperfect knowledge of affinity 
than is implied by the generic term Sphenopteris . The genus is 


1 Phillips (29), pi. viii. fig. 16. 
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-characterized by a distinct contrast between barren and fertile 
pinnse, by tbe resemblance of tbe pinnules to those of Anemia 
adiantifolia, Sw., and by the correspondence in habit of both the 
sterile and fertile pinnae . 

Ruffordia Goepperti (Bunker). 

[Wealdenbildung, p. 4, pi. i. fig. 6 ; pi. ix. figs. 1-3, 1846.] 

The synonymy and diagnosis of this species have been given at 
length in the first volume of my Wealden Catalogue . Leckenby 
was the first to suggest the identity of the Lower Oolite fern with 
the Wealden species which Ettingshausen named Sphenopteris 
Jugleri. Schenk included Sphenopteris Jugleri , Ett., as a synonym 
of Bunker’s species 8. Goepperti , and the Wealden specimens in 
the British Museum amply confirm this view. There are no 
examples from the Yorkshire Oolite rocks in the Museum Collection 
which can be referred to the Wealden type, but in the Leckenby 
'Collection (Cambridge) there are two small specimens (Nos. 144, 
158) which are probably identical with Ruffordia Goepperti . In 
the third edition of Phillips’ Geology of Yorkshire there is a figure 1 
of a portion of one of the Leckenby specimens which does not do 
justice to the original, but it serves to illustrate the resemblance 
of the Jurassic fern to the Wealden type. 

The list of Inferior Oolite fossils given by Eox-Strangways 2 
includes the "Wealden species Sphenopteris Jugleri , Ett. On 
the smaller specimen in the Leckenby Collection Nathorst has 
written: “ Possibly the young leaf of Sphenopteris Williamsonis , 
or perhaps the same as 8. Jugleri The larger specimen 
.(No. 158) bears but little resemblance to Brongniart’s species 
8 . Williamsonis. 


1 Phillips (75), p. 218, lign. 40. 

2 Fox-Strangways (92 2 ), p. 135. 
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Family ? POLYPODIACE2E. 

Genus CLADOPHLEBIS, Brongniart. 

[Tableau, p. 25, 1849.] 

1. Cladophlebis denticulata (Brongn.). 

[2. Cladophlebis lobifolia (Phillips). 

3. Cladophlebis liaiburnensis (Bindley & Hutton).] 

The species Cladophlebis denticulata, (Brongn.) is included in 
the family Polypodiacese on the ground that the fertile pinnules 
agree fairly closely with those of some recent polypodiaceous ferns, 
but the evidence is insufficient to admit of a positive statement 
as to systematic position. The other two species of the genus 
must still be included among the ferns which do not afford any 
trustworthy evidence as to family affinities. 

1. Cladopblebis denticulata (Brongniart), 

[Hist. veg. foss. p. 301, pi. xcviii. figs. 1, 2, 1828.] 

(PL XI Y. Figs. 1, 3, 4 ; PI. XY. Figs. 4 and 5 ; PI. XX. 
Figs. 3 and 4.) 

1828. Fecopteris denticulata , Brongniart, Prodrome, p. 57. 

P. denticulata , Brongniart, Hist. veg. foss. p. 301, pi. xcviii. 
figs. 1 and 2. 

P. Fhillipsii , Brongniart, ibid. p. 304, pi. cix. fig. 1 . 

P. Fhillipsii, Brongniart, Prod. p. 57. 

Fhlebopteris ? undam , Brongniart, Hist. veg. foss. p. 375, pi. cxxxiii. 
fig. 3. 

1833. Muropteris ligata, Bindley & Hutton, Foss. Flor. pi. Ixix. 

1834. Fecopteris undans, ibid. pi. cxx. 

P. insignis , ibid. pi. cvi. 

P. whitbiensis, ibid. pi. cxxxiv. 

1836. Folypodites undans , Goppert, Foss. Farm. p. 345. 

Alethopteris insignis , ibid. p. 307. 

A. Fhillipsii, ibid. p. 304. 

1838. Fecopteris? undans, Sternberg, Flor. Yorwelt, fasc. vii. p. 161. 

P. insignis , ibid. p. 151. 

P. denticulata , ibid. p. 157. 

Jtfeuropteris ligata , ibid. p. 76. 

Fecopteris Fhillipsii, ibid. p. 150. 
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1848. Alethopteris insignis , Bronn, Ind. Pal. p.- 23. 

A. denticulately ibid. p. 23. 

JSfeuropteris ligata, ibid. p. 811. 

Alethopteris Fhillipsii , ibid. p. 24. 

1849. Polypodites undans, Brongniart, Tableau, p. 105. 

Fecopteris denticulata, ibid. 

Cladophlebis ligata, ibid. 

Fecopteris Fhillipsii, ibid. 

1850. Folypodites undans, Unger, Gen. spec. foss. p. 168. 

Alethopteris insignis , ibid. p. 149. 

JSfeuropteris ligata, ibid. p. 86. 

Alethopteris Fhillipsii, ibid. p. 148. 

1854. Fecopteris insignis, Morris, Brit. Foss. p. 15. 

F. denticulately ibid. 

F. ligata , ibid. 

F. Fhillipsii, ibid. p. 16. 

1856. Folypodites undans , Zigno, Flor. foss. Oolit. vol. i. p. 164. 

Fecopteris msignis , ibid. p. 135. 

F. denticulata, ibid. p. 129. 

F. ligata , ibid. p. 140. 

P. Fhillipsii , ibid. p. 139. 

1863. ? Fecopteris indica , Oldham & Morris, Pal. Ind. p. 47, pi. xxvii. 

1864. Folypodites undans , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 
Fecopteris insignis , ibid. 

Neuropteris ? ligata , ibid. 

Fecopteris whithiensis, ibid. p. 77. 

1868. Alethopteris insignis , Eichwald, Leth. Boss. pi. ii. fig. 6, p. 15. 

1869. Alethopteris insignis , Schimper, Trait, pal. veg, vol. i. p. 565. 

A. denticulata , ibid. p. 563. 

A. Fhillipsii, ibid. p. 564. 

Cf. Fecopteris australis, McCoy, Geol. Surv. Viet. p. 16, pi. xiv. fig. 3. 
1875. Fhlebopteris undans, Phillips, Geol. Yorks, p. 203, lign. 12. 

Fecopteris insignis, ibid. p. 206, lign. 17. 

F. denticulata, ibid. p. 206, lign. 18. 

P. Fhillipsii, ibid. p. 207, lign. 19. 

1877. ?Asplenites macrocarpus , Feistmantel, Pal. Ind. (77 1 ) p. 171, pi. i- 

fig. 1 ; pi. xlviii. fig. 2, etc. 

Alethopteris indica , Feistmantel, Pal. Ind. (77 2 ) pi. i. figs. 3-5. 

1878. Asplenium petruschiniense, Heer, Flor. foss. Arct. vol. v. (ii.) pi. i. 

fig. 1. 

1882. Fteris frigida , Heer, Flor. foss. Arct. vol. vi. p. 27, pi. x. figs. 1-4 ; 
pi. xi. ; pi. xii. fig. 2 ; pi. xiii. fig. 2 ; pi. xvi. figs. 1 and 2. 

P. longipennis, ibid. pi. x. figs. 11 and 12 ; pi. xiii. fig. 1. 

P. ligata , ibid. pi. xvi. fig. 3. 

1889. Cladophlebis denticulata , Fontaine, Potomac Flora, p. 71, pi. vii. fig. 7. 

1890. Cf. Alethopteris australis , Feistmantel. Foss. Flor. Australia, pi. xxvii. 

fig. 3. 

1892. Fecopteris undans, Fox-Strangways, Tab. Foss. p. 133. 

P. denticulata, ibid. p. 132. 
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1892. Asplenium iohithiense, ibid. p. 129. 

? GladophleUs falcata, Dawson, Trans. Roy. Soc. Canada, p. 84. 

1894. GladophleUs denticulata , Raciborski, Flor. Krakow, p. 224, pi. xxii. 
figs. 3 and 4. 

C . ef. neUemis, ibid. p. 227, pi. xxii. figs. 5 and 6. 

G. insignis , ibid. p. 223, pi. xxii. figs. 9 and 10. 

1896. Cf. GladophleUs Roesserti Groenlandica , Hartz, Med. Gron. pis. vii.-x. 

(7. Steivartiam , ibid. pi. xi. figs. 1 and 2. 

Asplenites, sp., ibid. pi. xi. fig. 3. 

1900. GladophleUs denticulata , Seward, Manchester Lit. and Phil. Soc. 
vol. xliv. p. 18, pi. iv. fig. 9. 

Type - specimens. Brongniart’s type - specimens in the Paris 
Museum. A specimen, which is the counterpart of the type- 
specimen of Pecopteris insignis of Lindley & Hutton, is in the 
Leckenby Collection, Cambridge (Ho. 342). 

Prond bipinnate, large, with long spreading pinnm attached to 
a comparatively slender rachis. Pinnules falcate, acutely pointed, 
usually finely dentate, attached by the whole of the base ; the 
longest pinnules may reach a length of 3-4 cm. Venation of 
the typical GladophleUs type ; a well-marked midrib giving off 
secondary diehotomously forked veins at an acute angle. Towards 
the apex of the frond the pinnules are shorter and broader than 
the longer and narrower segments in the lower or middle portion 
of the frond. 

Pertile fronds similar in form to the sterile ; the segments of the 
same shape, but somewhat straighter, and with an irregularly 
serrate margin, the sori are oblong in shape and parallel to the 
secondary veins. 

The specimens on which Brongiiiart founded his species Cladophlebis 
denticulata are fairly large examples of well-preserved fronds with 
falcate pinnules having an obviously dentate margin; they are 
of the same form as those represented in PI. XIV. Pigs. 3 and 4 
of this Catalogue. Brongniart regards Pecopteris ligata of Phillips 
and Neuropteris ligata , as figured by Lindley & Hutton, as identical 
with his P. denticulata . The type-specimens of P. denticulata were 
sent to Paris by Williamson and Bean from the neighbourhood of 
Scarborough (no doubt Gristhorpe Bay). 

The frond represented in the Fossil Flora of Lindley & Hutton 
as Neuropteris ligata has falcate dentate pinnules like those in 
Brongniart’s specimen, and as shown in PI. XIV. Pig. 3. Hathorst, 
who has examined the type - specimen of Pecopteris ligata of 


CLADOPHLEBIS. 


137 


Phillips in the Oxford Museum, believes it to be a fragment of 
Laccopteris polypodioides 1 (Brongn.), but he regards Neuropteris 
Ugata , B. & H., as identical with Cladophlebis denticulata . s The 
same author considers that Pecopteris insignia of Bindley & Hutton 
is probably the lower part of a frond of P. denticulata^ Brongn. 
This view is no doubt correct. The drawing in the Fossil Flora 
{pi. cv.) represents the long falcate pinnules as entire, but a close 
inspection of the type-specimen (or rather the counterpart, now 
in the Beckenby Collection, Cambridge, No. 342) reveals the 
presence of fine teeth on the more perfectly preserved segments. 
Nathorst has also suggested that the fragments figured by Bindley 
and Hutton and others as Pecopteris or Phlebopteris undans may 
belong to a fertile frond of Cladophlebis denticulata . A careful 
•comparison of several specimens of P. undans with C. denticulata 
has led me to this conclusion (vide Pl. XX. Pigs. 3a and 3b). 
The type-specimen of P. undans of Bindley & Hutton (Scarborough 
Museum) is associated with portions of Cladophlebis denticulata on 
the same piece of shale. 

Schimper and some other authors have also considered Neuropteris 
Ugata of Bindley & Hutton and Cladophlebis denticulata (Brongn.) 
identical. 

It has already been pointed out, in the description of Todites 
Williamsoni, that the specimens described by Brongniart as 
Pecopteris whitbiensis appear to be identical with the former 
species and specifically distinct from the type - specimen of 
P. whitbiensis as figured by Bindley & Hutton. It would be 
•a hopeless task to attempt an accurate determination of the 
numerous fronds or fragments of pinnrn referred by various authors 
-to Pecopteris whitbiensis, Asplenium whitbiense , etc., but it is at 
least highly probable that not a few of the fossils thus described 
are specifically identical with Cladophlebis denticulata , Brongn. 
Pern fronds of the type described under such names as Cladophlebis 
whitbiensis , C. Albertsii , Asplenium Roesserti , A. nebbense, etc., 
have a worldwide distribution in Mesozoic rocks, 3 and we know 
that leaves of a precisely similar habit are met with in different 


1 Nathorst (80 1 2 ), p. 60. 

2 Ibid. p. 58. 

3 Seward (94 1 ), p. 95. 
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genera and families of recent ferns ; an identification of fossil 
fragments of this type without the evidence of fertile pinnae is- 
a hopeless task. All that we can do, is to point out what appear 
to be the most probable cases of identity among the numerous 
examples of fronds of this type in the English Jurassic strata 
and in beds of approximately the same age in other countries. 

Zigno includes Pecopteris whitbiensis, L. & H., as a synonym 
of P. ligata, PhilL The pinnules as represented in pi. cxxxiv. 
of the Fossil Flora ( P . whitbiensis ) have entire margins, but are 
otherwise identical with those of Neuropier is ligata of Lindley & 
Hutton. The small portion of a pinna figured in PL XV. Pig. 5 
of this volume is taken from a fairly large specimen of a frond 
which is labelled by Eean Pecopteris whitbiensis (No. 39,240), and 
agrees exactly with the frond illustrated under this name by the 
authors of the Fossil Flora . I believe that P. denticulata of 
JBrongniart and P. whitbiensis of Lindley & Hutton are specifically 
identical. 

The specimens figured by Lindley & Hutton as Pecopteris dentata 
have been incorporated under the species Todites Williamsoni , as- 
a result of the examination of the type-specimens. 

Brongniart’s figure of Pecopteris Phillipsii , drawn from a specimen 
contributed by Williamson from Cayton, near Scarborough, presents 
a fairly close agreement with some forms of Cladophlebis denticulata , 
and is clearly identical with the example represented in PI. XX. 
Pig. 4 ; this specimen has been labelled by Bean Pecopteris 
Phillipsii , Brongn. The somewhat narrower form of the pinnules- 
and other slight differences between this form of frond and the 
more typical 0. denticulata are, I believe, of no importance ; they 
rather suggest that the frond had been exposed to the sun some 
time and slightly contracted or shrivelled before it was embedded 
in the mud. 

Enough has been said to indicate the confused state of the- 
synonymy of these Cladophlebis fronds. 

Brongniart’s specific name denticulata is adopted as having 
been published earlier than G. insignis of Lindley & Hutton, and 
as denoting a type of frond of common occurrence in collections 
of Yorkshire Oolite plants. To use the specific name whitbiensis 
would lead to considerable confusion, as different authors have 
applied this designation to fern fronds belonging to distinct genera 
and different families. 
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Before referring to other authors -whose determinations are 
mentioned in the above synonym}’, it may be a convenience to 
concisely summarize the conclusions to which an examination of 
the East Yorkshire Cladophlebis fronds has led me. 

In the first place it seems almost certain that Pecopteris undam 
as figured by Lindley & Hutton and others is, as Hathorst suggested,, 
the fertile frond of Cladophlebis denticulata . Further reference is 
made to this point elsewhere. The comparison of such specimens 
as that figured by Lindley & Hutton as Pecopteris insignis , the 
example represented in PL XIY. Fig. 1 (39,236), and many others, 
with specimens like that shown in PL XIY. Fig. 3, and as figured 
by authors under such names as Neuropteris or Pecopteris ligata , 

J P. whitbiensis , etc., in which the pinnules are smaller, has con- 
vinced me of the identity of the fronds possessing larger and smaller 
ultimate segments. The prominence or almost complete absence of 
denticulations on the margin of the pinnules are characters of slight 
importance. In some cases, as an examination of type-specimens 
has shown, segments with a finely dentate border have been 
erroneously represented in drawings as pinnules with an entire 
margin. In one or two specimens in the Hational Collection and 
other museums the pinnules appear to be entire, but in other 
respects the fronds cannot be separated from those with dentate 
pinnules. To lay stress on such a point as this would be to- 
magnify a character of very small importance to the rank of 
a specific difference ; my impression is that on a large frond 
of the fern Cladophlebis denticulata , we might well find some 
pinnules with entire and others with a denticulate border. 
Brongniart’s species Pecopteris Phillipsii , as already suggested, is 
probably a somewhat imperfect example of C. denticulata. 

There are certain species of fronds of the Cladophlebis type 
figured by several authors from Jurassic horizons which present 
a close agreement with C. denticulata , but which cannot with 
safety be included in a list of synonyms. In Schenk’s admirable 
work on the fiora of the strata between the Xeuper and the Lias, 
of Franconia a frond is figured as Asplenites Roesserti (Presl) ; the 
drawing of this species in Schenk’s pi. x. fig. 1 1 agrees very 
closely with specimen Ho. 39,238 in the British Museum Collection, 
and still more closely with a specimen in the Leckenby Collection 

1 Schenk (67). 



140 


CLADOPHLEBIS. 


from the Yorkshire Oolites. In Schenk’s figure we have the apical 
portion of a frond, which is characterized by the open habit of the ■ 
pinnce and by the rather short and broad form of the pointed 
pinnules ; at the tip of the frond the pinnse are gradually replaced 
by single falcate segments. The striking similarity leads me to 
regard the German and English plants, although from different 
geological horizons, as nearly allied, if not indeed identical. 
Another specimen illustrated in Schenk’s monograph, and named 
Asplenites ottonis / agrees in habit with A. Roesserti , but differs in 
the appearance of the pinnules, which are fertile, and present 
.a corrugated surface due to the presence of sori parallel to the 
secondary yeins ; these are precisely the characters of the fertile 
pinnae of C . denticulate (. Pecopteris undam). It may be suggested 
that Asplenites ottonis is the fertile form of the frond referred by 
Schenk to A. Roesserti ; the Tory small fragment of the latter 
.species described by the same author as fertile is very imperfect 
and far from clear. "While speaking of the fertile pinnules, 
a comparison may be made also with some fragments figured by 
Heer from Siberia, and referred by him to Asplenium whitbiense ; 
these possess long sori apparently with indusia disposed obliquely 
to the midrib and parallel to the secondary veins, as in Pecopteris 
undans , It is unfortunately impossible to make out the exact form 
•of the sori in the English specimens or to decide on the presence or 
absence of an indusium, but so far as it is possible to judge, it 
would appear that the sori may have been of a type similar to that 
shown in Heer’s figures, and to such as we find in some recent 
Polypodiaceous species. 

In addition to the species Pteris frigida and P. longipennis 
figured by Heer from Greenland, and included in the above list 
as most probably specifically identical with Cladophlelis denticulate , 
there are some other fragments of fronds referred by the same 
author to Pecopteris argutula , Aspidium Oerstedi , and other species, 
which may be identical with C. denticulate ; but it is impossible 
to decide as to the affinities of many of these fronds. It is not 
improbable that the Australian fern named by McCoy 2 Pecopteris 
australis , and compared by him with the English type, which 
Pean named P. scarlurgensis , is identical with that species. 


1 Schenk (67), pi. xi. 

2 McCoy (74), p. 16, pi. xiv. fig. 3. 
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Bean’s name Pecopteris scarburgensis -was applied by him to 
specimens clearly identical with. C. denticulata. 

In Fontaine’s Potomac Flora there are several specimens named 
Cladophlebis falcata ; 1 these have the same form of frond as 
C. denticulata , but there is hardly enough evidence, without 
having access to the specimens, to warrant the inclusion of 
the Potomac species among the synonyms of Brongniart’s plant. 
Fontaine also figures some fronds which he names C. denticulata , 
but speaks of tMs species as new, while drawing attention to 
published figures of Pecopteris denticulata by Heer. 1 2 

A specimen in the British Museum Collection (V. 640) from 
Steierdorf im Banat, named Pecopteris whitbiensis, bears a very 
close resemblance to Cladophlebis denticulata , but the pinnules 
appear to have an entire margin. There are various other fossil 
fronds which may be compared with Cladophlebis denticulata , e.g. 
Asplenium distans as figured by Yokoyama 3 from Japan ; but 
without more trustworthy evidence than a similarity in the form 
of the sterile pinnae there must always be an element of uncertainty 
in our comparisons. 4 

The point of most interest as regards the comparison of 
Cladophlebis denticulata with recent ferns is the evidence afforded, 
by the nature of the fertile pinnules of the fossil species. 'We 
know nothing as to the structure of the sporangia, and our 
comparisons must rest solely on the form of the fertile segments 
and the disposition of the sori. It is among the Polypodiacese that 
we find the nearest resemblance to the fossil species ; in some species 
of Asplenium, e.g. A. lugubre , 5 also Phegopteris decussata (L.), 6 7 the 
fertile pinnules with their thin linear sori parallel to the lateral 
veins agree closely with those of Cladophlebis denticulata (vide 
PL XX. Fig. 3b). Baciborski has suggested the probability of 
Cladophlebis denticulata 7 and some other species of the genus being 


1 Fontaine (89), pi. v. figs. 1-6. 

2 Loc. eit. p. 71. 

3 Yokoyama (89), pi. xiv. fig. 1. 

4 Some specimens recently sent to me for identification from South Africa, by 

Mr. Rogers, of the Geological Commission, Cape Town, appear to be identical 
with Cladophlebis denticulata . 

6 Hooker (61), pi. iii. 
e Christ (97), p. 273. 

7 Raciborski (91), p. 2. 
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the sterile fronds of Osmundaceous ferns ; the form of the fertile 
pinnae does not favour this view, and it is more in accordance 
with the available evidence to refer Brongniart’s species to the 
Polypodiacese. Cladophlebis deniiculata is represented in several 
museums by many large and well-preserved specimens ; some of the 
finest are to be found in the collections at Whitby and Scarborough, 
not infrequently labelled by Bean Pecopteris scarhurgensis. 

13,495. Pl. XIV. Big. 3. 

A part of the specimen is shown in the figure. The rachis 
measures 7*5 cm. in length and 4 mm. in breadth ; the longest 
pinna is 12*5 cm. long, bearing falcated dentate segments agreeing 
exactly with those of the specimens figured by Brongniart as the 
type of the species. The pinnules are about 1*3 cm. in length. 
A precisely similar form is figured by Bindley & Hutton as 
Neuropteris ligata . 

Gristhorpe Bay. Presented by JDr. Murray . 

40,518. PI. XIV. Big. 4. 

Two pinnules, represented about twice natural size, showing the 
fine teeth and the Cladophlebis type of venation. This specimen 
agrees with 13,495 (PI. XIV. Fig. 3), but on the lower pinnae the 
ultimate segments are longer, reaching a length of 2*2 cm. ; they 
serve to connect the fronds with pinnules of intermediate length 
with such examples as that shown in Fig. 1 (39,236), in which the 
ultimate segments are longer. Towards the apex of the pinnae 
the pinnules assume a shorter and more strongly falcate form. 

Scarborough. Power bank Coll . 

39,236. PI. XIV. Fig. 1. 

A portion only of this fine specimen is shown in the drawing. 

' The frond has a stout rachis from which the pinnae are given off 
at an acute angle, bearing falcate pinnules reaching a length of 
2*8-3 cm. This type of frond is identical with that figured by 
Bindley & Hutton as Pecopteris insignis ; the margin of the segments 
is finely dentate, as in the type-specimen of P. insignis. 

Oolitic Shale, Scarborough. Bean Coll. 

39,249. PI. XX. Fig. 4. 

This somewhat imperfect specimen is labelled by Bean Pecopteris 
Phillipsii , and it is partly on the evidence which it affords that 
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I have included tliis species as a synonym of Cladophlebis 
.■ denticulate* . The preservation is far from perfect* but here and 
there fine denticulations may be detected. The pinnules are 
rather less falcate and narrower than in most of the specimens, 
but I feel no doubt as to their specific identity, and am disposed 
to attribute the slight peculiarities in the appearance of this frond 
to the probability of its having been dried in- the sun and more or 
less shrivelled before fossilization. Cf. the fertile pinnse figured 
by LindLey & Hutton as Phlebopteris undans. 

Scarborough. Bean Coll. 

13,488. PL XX. Pigs. 3 a and 3b. 

Pig. 3 1 represents part of a pinna of the form known as 
Phlebopteris or Pecopteris undans. These fertile pinnules have 
the same general form as the sterile segments, but are straighter 
and the margin is distinctly serrate ; the surface of the lamina is 
raised in the form of oblique ridges or corrugations, parallel to the 
secondary veins, which are no doubt caused by the occurrence of 
-oblong sori on the lower face. It is unfortunately impossible to 
obtain any more precise information as to the structure of the 
sori and sporangia. Cf. Schenk’s figures 1 of Asplenites ottonis 
.and Heer’s 2 figures of Asplenium whitbiense ; also Peistmantel’s 3 
figures of Asplenites macrocarpus . 

The sterile fragment (Pig. 3 a) shows the usual type of falcate 
..and finely denticulate segments ; I have no doubt that both these 
fragments (3 a and 3b) belong to the same plant. 

Upper Shale, Gristhorpe. Presented by Dr. Murray. 

39,240. PL XY. Pig. 5. 

A small piece of a pinna of a large and well-preserved frond, 
•agreeing exactly with the specimen figured by Lindley & Hutton 
as Pecopteris whitbiensis . The margins of the pinnules appear to 
be entire, but in other respects the segments are exactly like 
those of 40,518 (Pl. XIY. Pig. 4) and 39,236 (PL XIY. Pig. 1). 
Labelled by Bean Pecopteris whitbiensis. 

Oolitic Shale, Scarborough. Bean Coll . 


1 Schenk (67), pl. si. fig. 1. 

2 Heer (77 2 ), -ii. pl. xxi. figs. 3 and 4. 

3 Feistmantel (77 1 ), pis. L, xlviii., etc. 
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39,245. This specimen, an imperfectly preserved portion of 
a fertile frond, is of interest from the point of view of the 
comparison of sterile and fertile pinnae. The pinnae and pinnules- 
are exactly like those represented in PL XX. Pig. 3 a, but in 
39,245 we have a portion of the rachis as well as pieces of three- 
or four pinnae attached to it. Labelled by Bean Phlelopteris' 
undam . The specimen shows clearly that the leaf bearing the- 
fertile pinnae had the same habit as the sterile fronds. 

Tipper Shale, Scarborough. 

Y. 3650, Y. 3651. The latter specimen is labelled by Bean 
Pecopteris scarburgensis , a name which does not appear to have- 
been published. Similar to 39,236 (Pl. XIY. Pig. 1). 

Tipper Shale, Scarborough. 

Y. 3940. A small piece of a pinna with long pinnules of the* 
1 imignis ’ type ; labelled Cycadites gramineus. 

Lower Shale and Sandstone/Scarborough. 

39,238. A fairly large specimen, with a rachis 17 cm. in 
length. The habit of the frond is distinctly open, especially 
towards the apical portion, where the pinnae are farther apart and 
the pinnules shorter and relatively broader. In the Leckenby 
Collection there is a still finer example, illustrating the open habit 
at the apex of a frond ; we have precisely the same appearance 
presented by a specimen of Asplenites Roesserti figured by Schenk. 1 
The pinnules are slightly dentate. Labelled by Bean Pecopteris 
denticulata and P. ligata. 

Scarborough. Bean ColL. 

39,248. Pl. XV. Pig. 4. 

The apical portion only is shown in the drawing. It is difficult 
to feel certain as to the affinity of this specimen ; it appears to be 
identical with a similar apex of a frond figured by Heer from the- 
Jurassic rocks of Siberia as Asplenium petrmchinense, 2 3 and may be 
compared also with Asplenium wMtbiense tenue 3 of the same 
author. 


1 Schenk (67), pl. x. 

2 Heer (78), ii. pl. i. 

3 Heer (77*), ii. pl. hi. fig. 5. 
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The slender raehis gives off opposite and sub-opposite pinnae 
■with short, broad, and apparently entire segments. It is not 
improbable that this example may be regarded as the apex of 
C . denticulata. The veins are exceedingly well shown. Cf. 
specimen 39,240 (PL XY. Pig. 5). 

It is just possible that this specimen and 39,240 (PL XY. 
Fig. 5), both of which have pinnules with entire margins, belong 
to a separate species of the type represented by P. whitbiensis , as 
figured by Lindley & Hutton ; but we have not, I think, sufficient 
evidence to justify a specific separation of these two specimens 
from Cladophlebis deniiculata. 

Oolitic Shale, Scarborough. Bean Coll . 

Other specimens: — V. 376. Fragment of the apical portion 
of a frond similar to 39,248 (Pl. XV\ Fig. 4), but rather less; 
too small to be determined. V. 3900. A. small indeterminable 
fragment — possibly Cladophlebis , sp. — in white sandstone, two miles 
south of Eavenscar, on the Yorkshire coast. The following are 
undoubted examples of C . deniiculata : 10,368, 39,235, 39,277, 
40,517 (a very fine pinna with long falcate pinnules 3*7 cm. long), 
40,559, 52,568 (fertile pinna). 


B. Ferns which afford no trustworthy evidence as to their 
affinities with existing families. 

2. Cladophlebis lobifolia (Phillips). 

[Geol. Yorks, p. 148, pl. viii. fig. 13, 1829.] 

(Pl. XY. Fig. 6 ; Text-figs. 20-23.) 

1829. Pecopteris lobifolia , Phillips, Geol. Yorks, p. 148, pl. viii. fig. 13. 
1833. Neuropteris imdnlata , Lindley & Hutton, Foss. Flor. pl. lxxxiii. 

1836. Neuropteris lobifolia, Goppert, Foss. Farm. p. 206. 

Cheilanthes undulatus , Goppert, ibid. p. 24S. 

1837. Pecopteris lobifolia , Lindley & Hutton, Foss. Flor. vol. iii. pl. clxxix. 

1838. Pecopteris lobifolia, Sternberg, Flor. Yorwelt, fasc. vii. p. 155. 
Neuropteris undulata, ibid. p. 137. 

1848. Neuropteris lobifolia, Bronn, Ind. Pal. p. 811. 

Sphenopteris undulata, ibid. p. 1171. 

1849. Cladophlebis lobifolia, Brongniarfc, Tableau, p. 105. 

C. undulata, ibid. 


L 
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1850. Pfeuropteris lobifolia, Unger, Gen. spec. foss. p. 86. 

1854. Peeopteris lobifolia, Morris, Brit. Foss. p. 16. 

1856. Peeopteris lobifolia , Zigno, Flor. foss. Oolit. vol. i. p* 131. 

Pfeuropteris undulata, ibid. p. 124. 

1864. Pfeuropteris lobifolia , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 

jV. undulata, ibid. 

1869. Alethoptens lobifolia , Scbimper, Trait, pal. veg. vol. i. p. 567. 

Sphenopteris undulata , ibid. p. 376. 

1874. Gladophlebis undulata, Seiiimper, loc. cit. vol. iii. p. 505. 

G. lobifolia, ibid. 

1875. Peeopteris lobifolia, Phillips, Geol. Yorks, p. 210, pi. viii. fig. 13. 

P. undulata, ibid. p. 211. 

1877. ? Alethopteris lobifolia , Feistmantel, Pal. Ind. (77 3 ), pi* iii. fig* 1* 

1892. Alethopteris lobifolia , Bartholin, Bot. Tid. Bot. pi. viii. figs. 1 and 2. 

Peeopteris lobifolia , Fox-Strangways, Tab. Foss. p. 133. 

P. undulata, ibid. 

1894. Mcfaonia lobifolia , Eaciborski, Flor. Erak. p. 177, pi. xi. figs. 1-7 ; 
pi. xii. figs. 1-6. 

Frond bipinnate. Pinnae long, linear acuminate, and spreading, 
given off from the rachis approximately at right angles. Pinnules 
linear, attached by a portion of the base, apices more or less acute, 
the margin usually slightly lobed ; the basal pinnule on the lower 
side of each pinna is characterized by its greater breadth. pTone 
of the specimens in the Museum Collection afford, any evidence as 
to the character of the sori, but a small piece of a pinna in the 
Stockholm Museum (Text-fig. 23) bears indications of marginal* 
sori ; the data, however, are insufficient to enable us to determine 
the probable position of the species.] 

Some large and well-preserved examples of Gladophlebis lobifolia 
have been figured by Eaciborski 1 from the Jurassic rocks of 
Cracow. Among the specimens in the British Museum referred 
to this species there is a great difference in the size of the 
pinnules, but this is, I believe, largely due to the unusual length 
of the pinnae, which are characterized by a gradual decrease in the 
length of the ultimate segments towards the distal end. Some of 
the larger pinnae bear a resemblance to Todites Williamsoni , and 
a separation of the two types is not always easy; Gladophlebis 
lobifolia is usually recognizable by the narrow bases of the pinnules, 
and by the spreading and open habit of the frond. 



1 Eaciborski (94), pis. xi. and xii. 
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A species of Asplemum, A. TPardii, figured by Hooker, may bo 
quoted as a recent fern bearing a resemblance to Cladophlebis 
lobifolia. 



Fig. 20. — Cladophlebis lobifolia (Phill.). No. 10,377. (Enlarged.) 

10,377. Test-fig. 20. 

Portions of pimue with large and clearly preserved pinnules 
about 1 1 cm. in length. The pinnules are closely set on the 
pinme and attached by a narrow base ; the apices are acute, and 
the whole pinnule directed slightly forwards. The veins are 
clearly preserved, as shown in the enlarged drawing (Fig. 20). 
In one of the pinnse the pinnules decrease in size towards the 
distal end, where the smaller segments have a length of -5 cm. 



Fig. 21 .— Cladophlebis lobifolia (Phill.). No. 39,257. (Enlarged.) 
39,257. Text-fig. 21. 

Fragments of three pinnse similar to 10,377, but the pinnules 
are farther apart and the margins more distinctly lobed. The form 
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of those larger pinnules resembles that of some of the longer fertile- 
segments of Todites Willimnsoni. 

39,230. Text-fig. 22. 

A large specimen, but not very clearly preserved. The figured 
portion is from the apical region of a pinna, and illustrates the 
gradual decrease in size of the pinnules towards the apex of one 
of the long pinnae. The specimen shows clearly the characteristic- 
open habit of the frond; long and narrow pinnae, 13cm. long, are 
attached at right angles to a slender rachis ; the pinnae have an 
average breadth of about 1 cm., and bear fairly closely set pinnules- 
of the form shown in Tig. 21 (39,257). Those pinnae in which 
the preservation is best, show the broad basal pinnule on the lower 



Fig. 22 .—Cladophlebis lobifolia (Phill.). No. 39,230. 

side of the pinna where it is attached to the rachis. Cf. this 
specimen with the figures of Lindley & Hutton (pi. clxxix.) and 
Baciborski (pi. xi. fig, 1). The form of the pinnae and pinnules 
is in close agreement also with that of Neuropteris undulata , 
L. & H. (pi. lxxxiii.). 

Oolitic Shale, Gristhorpe Bay. Bean Coll.. 

V. 3653. Pl. XV. Fig. 6. 

A similar specimen to 39,230 (Fig. 22) and to the type of 
Lindley & Hutton. The portion of the specimen represented in 
the figure illustrates the long, narrow, and spreading pinnae, and 
the elongated deltoid form of the pinnules. The lower pinna in 
Fig. 6, Pl. XV. shows the large basal pinnule immediately below 
the point of attachment of the pinna to the rachis. 

Gristhorpe Bay, 
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Text-fig. 23. (Stockholm Museum o I Paheobotany.) 

This specimen, for which I am indebted to the kindness of 
Professor Xathorst, who also sent me an accurate sketch of the 
portion shown in the figure, illustrates the manner of occurrence 
of the sori. The sporangia cannot be made out with any degree 
of clearness, but they appear to have been borne in semicircular 
pocket-like depressions on the edges of the fertile segments. Cf. 
¥. 3653 (PL XY. Fig. 6). 



Fift. 23 . — Cladophlebis lobifolia (Phill.). From a specimen and drawing* 
kindly lent by Professor Nathorst. 

V. 3657. Part of a large pinna with pinnules ranging in length 
from 1*5 to *7 cm. ; the individual segments agree precisely with 
those of Fig. 6, PI. XY. 

Y. 3938. Small pieces of two pinnse with pinnules *7 cm. long, 
intermediate between the segments of such a specimen as that of 
Fig. 6, PI. XY. and the large forms like Y. 2519, 39,257 
(Text -fig. 21), etc. Cf. 6 JSfeuropteris undulata, L. & H., 
pi. lxxxiii. 

V. 3939. An imperfectly preserved specimen, with pinnules of 
median length ; the three lowest pinnse show the large basal 
segments. 

TJpper Shale, Gristhorpe Bay, 

Other specimens : — V. 2519, Y. 3659, V. 3933, 13,489, 39,229, 
39,258. 
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3. CladopMefeis liaiburnensis (Lindley & Hutton). 

[Foss. Flor. vol. iii. pi. clxxxvii. 1836.] 

1836. Fecoptcris liaiburnensis, Lindley & Hutton, Foss. Flor. pi. clxxxyii.. 

1838. Fecoptcris liaiburnensis , Sternberg, Flor. Vorwelt, fasc. vii. p. 154. 

1848. Fecoptcris liaiburnensis, Bronn, Ind. Pal. p. 916. 

1849. Cladophlebis liaiburnensis, Brongniart, Tableau, p. 105. 

1850. Fecoptcris liaiburnensis , Huger, Gen. spec, plant, foss. p. 179. 

1854. Fecoptcris liaiburnensis, Morris, Brit. Foss. p. 15. 

1856. Fecoptcris liaiburnensis , Zigno, Flor. foss. Oolit. vol. i. p. 137. 

1864. Fecoptcris liaiburnensis , Leekenby, Quart. Journ. Geol. Soc. yol. xx.. 
p. 77. 

1869. Alethopteris liaiburnensis, Scbimper, Trait, pal. veg. yol. i. p. 565. 

1875. Fecoptcris liaiburnensis , Phillips, Geol. Yorks, p. 211, lign. 25. 

1892. Fecopteris liaiburnensis , Fox-Strangways, Tab. Foss. p. 133. 

1894. Thinnfeldia liaiburnensis, Baciborski, Flor. Krak. pi. xx. figs. 3-6. 

Type-specimen. Newcastle-upon-Tyne Museum. 1 2 The available- 
material is insufficient to enable us to give a satisfactory diagnosis, 
of the species. The frond was probably bipinnate; the large, 
broadly linear pinnules have the Cladophlebis type of venation ; 
they are attached at almost a right angle, and differ from those- 
of C. denticulata in being straighter and not falcate. There are- 
no specimens in the British Museum Collection which can be- 
reasonably referred to this species. A solitary example in the- 
Leekenby Collection, Cambridge (No. 80), agrees exactly with 
the specimen figured by Lindley & Hutton. It is possible that 
Cladophlebis liaiburnensis is not a distinct species, but the general 
appearance of the Leekenby specimen hardly favours its inclusion 
in any of the other species of CladoplMis or in Todites Williamsoni . 
There is a striking similarity between C.haiburnensis and a specimen 
named by Heer Asplenium whitUense tenue? 


1 Lebour (78), p. 115. 

2 Heer (77),. ii. pi. iii. fig. 5. 
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Genus SPHEHOPTERIS, Brongniart. 1 

[Mem. Mus. Hist. nat. Paris, vol. viii. p. 233, 1822.] 

1. Sphenopteris princeps, Presl. 

2. Sphenopteris Williamsoni, Brongniart. 

3. Sphenopteris Murrayana (Brongniart). 

1. Sphenopteris princeps, Presl. 

[Sternberg, Flor. Yorwelt, vii. p. 126, pi. lix. figs. 12 and 13, 1838.] 

(PI. XYI. Fig. 2.) 

1838. Sphenopteris princeps, Sternberg, Flor. Yorwelt, vii. p. 126, pi. lix. 
figs. 12 and 13. 

Gcrmaria elymiformis , ibid. p. 188, pi. lix. figs. 1-9. 

Pecopteris ohtnsa, ibid. p. 155, pi. xxxii. figs. 2 a-c and 4 a, b. 

1841. Sphenopteris patcntissima , Goppert, Gatt. foss. Pflan. p. 73, pi. x. 
%■ 8 - 

1849. Coniopter is princeps, Brongniart, Tableau, p. 103. 

C. patentissimcc , ibid. 

Desmophlebis imbricata, ibid. 

ID. ohtnsa , ibid. 

1856. Sphenopteris modesta, Zigno, Flor. foss. Oolit. vol. i. p. 85. 

1864. Sphenopteris modesta, Leckenby, Quart. Journ. Geol. Soc. vol. xx. 
p. 79, pi. x. figs. 3 a and 3 b. 

1874. Cladoplilebis moclesta, Scbimper, Trait, pal. veg. vol. iii. p. 505. 

1875. Sphenopteris modesta, Phillips, Geol Yorks, p. 213, lign. 28. 

1892. Acrostichites princeps, Fox-Strangways, Tab. Foss. p. 128. 

1894. Todea princeps, Raciborski, Flor. Krak. p. 18, pi. vi. figs. 22-27. 

Type - specimen, Leckenby’s type - specimen of Sphenopteris 
modesta is in the Leckenby Collection, Cambridge (No. 149). 

Fronds bipinnate, attached to an erect stem covered with 
imbricate pointed scales ; pinnae linear, tapering to a point, 
attached at right angles to a comparatively slender raehis, and 
bearing crowded pinnules with an obtuse apex and an irregularly 
crenulate margin. The pinnules are at right angles to the pinnae 
and present a characteristic and somewhat stiff appearance ; the 


1 For an account of this genus vide Seward (94 1 ), p. 104. 
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Tenation mi ght be described almost equally well as agreeing witli 
the Sphenopteris or Cladophlebis type ; in the larger pinnules there 
is a definite midrib giving off forked secondary veins at an acute 
angle, but in the smaller deltoid segments the venation is more 
spreading and approximates more closely* to that of Sphenopteris. 
The fertile segments bear sporangia covering the lower surface. 
The rectangular disposition of the pinnae and pinnules and the 
rather indefinite ragged appearance of the delicate and finely 
crenulate segments give to this species a characteristic habit. 

The description of the stem and of the fertile segments is taken 
from Schenk’s diagnosis 1 of Acrostichites princeps ; neither stems 
nor fertile segments have so far been recognized in association 
with the English specimens. 

In his valuable notes on the English Jurassic plants, Nathorst 2 
has expressed the opinion that the specimens for which Leckenby 
instituted the new specific name Sphenopteris modesta are identical 
with Presl’s Ehaetic species S. princeps afterwards referred by 
Schenk to the genus Acrostichites and fully described and 
illustrated in the Flora of the Rhcetic Beds of Franconia . The 
figures given by Schenk represent a type of frond which appears 
to be identical with Leckenby’s Sphenopteris modesta . I cannot 
detect any discrepancies which justify a specific separation of the 
two sets of specimens ; in spite of the fact that one plant is from 
Ehaetic and the other from Lower Oolitic rocks, ISTathorst’s 
determination has therefore been adopted. 

IsFathorst points out that the generic name Acrostichites , chosen 
by Schenk on the strength of the fertile pinnule having the 
under surface covered with sporangia, is not very suitable, as 
the same manner of occurrence of sporangia is met with also in 
species of Aspidium and other recent genera. "We may add that 
the same mode of occurrence of crowded sporangia occurs also in 
Todea, as illustrated by the Jurassic species formerly referred to 
Acrostichites and now placed in the genus Todites . Eaciborski 3 
records Sphenopteris princeps from Cracow, and places it in the 
Osmundacese under the name Todea princeps. 


1 ’ Schenk (67), p. 46. 

2 Ifathorst (80 1 ), p. 56. 

3 Eaciborski (91), p. 4. 
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Some of the species mentioned in the above synonymy have 
been included on the evidence furnished by Schenk as the result 
-of his examination of the actual specimens. 

As there is no indication of sporangia on any of the specimens 
•of this species in the English collections, I have adopted what may 
.appear to be a somewhat retrograde course in placing Sphenopteris 
princeps among ferns which cannot safely be assigned to a definite 
-family. The evidence published by Continental authors does not 
seem to be sufficiently convincing to warrant the inclusion of the 
■Yorkshire plant in the family Qsmundaceae. 

41,397. PL XVI. Tig. 2. 

This specimen, of which a part is shown in the drawing, agrees 
-very closely with Leckenby’ s type-specimen of Sphenopteris modesta , 
now in the Leckenby Collection. Compare also Schenk’s 1 pi. viii. 
fig. 1 with PL XYI. Eig. 2 of this Catalogue ; the two figures 
present a very close resemblance, and one can hardly doubt that 
they represent leaves specifically identical. 

The pinnae are at right angles to the rachis, and the crowded 
pinnules at right angles to the axis of each pinna. There are some 
fragments with smaller pinnules on the same piece of shale, which 
.agree with the smaller pinnae figured by Schenk. 

Upper Shale, Scarborough. Presented by J. Leckenby , Psq. 

41,397a. The upper portion of a frond, showing that even 
•the smaller apical pinnae are at right angles to the rachis. 

Scarborough. Presented by J. Leckenby , JZsq. 

41,397b. A fine specimen showing portions of several fronds, 
which are arranged on the shale as though converging towards 
.a common stem; a similar disposition is shown more clearly in 
rsome of Schenk’s figures of the Ehaetic plant (pi. viii. fig. 1). 
The smaller segments in this and other specimens are more or 
less deltoid in shape, with spreading, acutely forked veins. 

Scarborough. Presented by J \ Leckenby , 'JEsq. 

Other specimens : — V. 3304, V. 3931, 39,259. 


i Schenk (67). 


154 


SPHEN 0P1ERIS. 



2. Sphenopteris Williamsoni, Brongniart. 

[Hist. veg. foss. p. 177, pi. xlix. figs. 6-8, 1828.] 

(PL XYII. Pigs. 1 and 2.) 

1828. Sphenopteris Williamsoms, Brongniart, Hist. veg. foss. p. 177, pi. xlix. 

figs. 6-8. 

? S. denticulata , ibid. pi. lvi. fig. 1 . 

S. Williamsoms, Brongniart, Prodrome, p. 50. 

1829. Sphenopteris digitata, Phillips, Geol. Yorks, p. 147, pi. viii. fig. 6. 

1834. Sphenopteris Willmnsonis , Bindley & Hutton, Foss. Flor. pi. cxxxi. 

1836. Hymenophyllites Williamsoms, Goppert, Foss. Farm. p. 259. 

1838. Mhodea Williamsoms , Sternberg, Flor. Yor welt, fasc. vii. p. 110. 

1848. Hymenophyllites Williamsoms, Broun, Ind. Pal. p. 602. 

1849. Sphenopteris Williamsoms, Brongniart, Tableau, p. 105. 

1850. Hymenophyllites Williamsoms , Unger, Gen. spec. foss. p. 130. 

1854. Hymenophyllites Williamsoms, Morris, Brit. Foss. p. 10. 

1856. Hymenophyllites Williamsoms, Zigno, Flor. foss. Oolit. vol. i. p. 89. 

1864. Hymenophyllites Williamsoms, Leckenby, Q,uart. Journ. Geol. Soc. 
vol. xx. p. 76. 

1869. Sphenopteris {Hymenophyllites) Williamsoms, Schimper, Trait, pal.' 
veg. vol. i. p. 410. 

1875. Sphenopteris Williamsoms, Phillips, Geol. Yorks, p. 217, pi. viii. fig. 6. 

1892. Sphenopteris Williamsoms, Fox- Strang ways, Tab. Foss. p. 135. 

Type-specimen. Brongniart’ s types in the Paris M/useum. (?), 
Type of Bindley & Hutton in the Scarborough Mnseum. 

Frond ?tripinnate; the rachis slender and winged, hearing short 
acuminate pinnae attached at an acute angle; the pinnules are 
deeply dissected into narrow linear and forked ultimate segments. 

There is not sufficient reason for following the example of some 
authors and using the generic name Hymenophyllites for this species ; 
we know nothing as to the character of the sori or sporangia. 

39,281. PL XYII. Fig. 2. 

The drawing represents a portion of a pinna 7 cm. long, hearing 
deeply dissected pinnules with narrow ultimate segments. The 
finer segments are traversed by a single vein, and the general 
appearance of the specimen suggests a fern with a thin or almost 
filmy texture; this thin brown filmy appearance is misleading and 
need not necessarily point to an originally thin lamina. There is- 
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a fairly close resemblance between tbis example and Brongniart’ s 
figure 1 of a specimen of Sphenopteris denticulata from tlie Yorkshire 
coast. 

The pinnules of tbis fragment are smaller and ratber more 
delicate than those in 8250 (PI. XVII. Fig. 1). Labelled by 
Bean S. Williamsonis . 

Gristhorpe Bay. Bean ColL . 

8250. PL XVII. Fig. 1. 

A smaller piece than 39,281, but tbe ultimate segments are 
much longer ; it agrees exactly with tbe figures of tbis species 
given by Brongniart and by Lindley & Hutton. 

Part of a frond of Todites Williamsoni on tbe same piece of shale., 

Scarborough. 

13,499. Fragments similar to 8250, but very imperfect., 
Compare tbis specimen with Phillips’ figure of tbis species and 
Williamson’s drawing in the Fossil Flora of Lindley & Hutton. 

Gristhorpe Bay. Presented by Dr. Murray .. 

3. Sphenopteris Murrayana (Brongniart). 

[Hist. veg. foss. p. 358, pi. cxxvi. figs. 1, 2, and 4, 1828.] 

(Pl. XXI. Fig.- 5.) 

1828. Fecopteris Murragtim, Brongniart, Hist. veg. foss. p. 358, pl. cxxvi.. 

figs. 1, 2, and 4. 

1829. ? Sphenopteris arbuscula, Phillips, GeOl. Yorks, lign. 36, p. 216. 

Type-specimen . ? Xatural History Museum, Paris. 

Frond tripinnate ; pinnae broad and spreading, given off from' 
tbe rachis almost at right angles; ultimate segments crowded, 
deltoid in form, and similar to those of Coniopteris hymenophylloides ■ 
(Brongn.). 

It has been pointed out in discussing Coniopteris hymenophylloides ,. 
that in all probability some of the specimens included by Brongniart 
and others under the name Fecopteris or Sphenopteris Murrayana- 
may belong to a distinct species, which we have referred to 


1 Brongniart (28 2 ), pl. lvi. fig. 1. 
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C. hymenophylloides ; but other specimens exhibit certain differences 
■which seem to point to the retention of Sphenopteris Murrayana 
for certain fern fronds agreeing with the examples figured by 
Brongniart in figs 1, 2, and 4 of his pi. cxxvi. 1 Possibly this 
rseparation may prove to be artificial, but it is at least a convenience 
to distinguish some of the Yorkshire ferns, which differ in a few 
points from the typical Coniopteris hymenophylloides , by a distinct 
specific designation. It is hopeless to attempt a complete synonymy 
of Sphenopteris Murrayana as employed in the present sense, as 
the greater number of the fossils so named by various authors 
should be referred rather to C. hymenophylloides . As no specimen 
•exhibiting the vegetative characters which we associate with 
8. Murrayana in its restricted sense has been seen with fertile 
pinnules, the genus Sphenopteris is retained in preference to 
Pecopteris or Coniopteris . 

The fronds of the S. Murrayana type appear to be characterized 
by a spreading habit, and by the broad pinnae being almost at right 
.angles to the rachis. 

39,273. PI. XXL Pig. 5. 

The fragment illustrated consists of a secondary rachis bearing 
.short pinnae with small pinnules having the Sphenopteris type 
•of venation, and agreeing fairly closely in form with those of 
Coniopteris hymenophylloides . It is, however, quite possible that 
such specimens as this may belong to the lower portions of large 
Coniopteris fronds. Labelled by Bean Sphenopteris arguta . 

Upper Shale, Scarborough. Bean Coll 

V. 3679. A large but imperfectly preserved frond, bearing 
pinnae like that represented in Pig. 5. Labelled by Bean 
Pecopteris Murrayana . 

Lower Shale and Sandstone, Scarborough. Bean Coll . 

V. 3287. Probably specifically identical with the above. 


1 Brongniart (28 2 ). 
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Genus TiENTOPTEEIS, Brongniart. 1 

[Prodrome, p. 61, 1828.] 

1. Tseniopteris vittata, Brongniart. 

2. Tseniopteris major, Bindley & Hutton. 

1. Tseniopteris vittata, Brongniart. 

[Hist. veg. foss. p. 263, pi. lxxxii. figs. 1-4, 1828.] 

(PL XVI. Fig. 1.) 

1823. Scitaminearum folium, Sternberg, Flor. Vorwelt, iii. p. 42, pi. xxxvii'.. 
fig. 2. 

1828. Tmiiopteris vittata , Brongniart, Prodrome, p. 62. 

T. vittata, Brongniart, Hist. veg. foss. p. 263, pi. lxxxii. figs. 1-4. 

1829. Scolopendrium solitarium, Phillips, Geol. Yorks, p. 147, pi. viii. fig. 5'.. 
1833. Tmiiopteris vittata , Bindley & Hutton, Foss. Flor. pi. lxii. 

1835. Cf. Tmiiopteris vittata , ibid. pi. clxxvi. b. 

1836. Aspulites tmiiopteris , Goppert, Foss. Farm. p. 350. 

1838. Tmiiopteris vittata , Sternberg, Flor. Vorwelt, fasc. vii. p. 139. 

1848. Tceniopteris vittata, Bronn, Ind. Pal. p. 1215. 

1849. Tceniopteris vittata, Brongniart, Tableau, p. 105. 

1850. Tceniopteris vittata, linger, Gen. spec. foss. p. 213. 

1854. Tceniopteris vittata , Morris, Brit. Foss. p. 23. 

1856. Tceniopteris vittata , Zigno, Flor. foss. Oolit. vol. i. p. 201. 

1863. ? Stangerites spatulata, Oldham & Morris, Pal. Ind. pi. vi. 

1864. Tceniopteris vittata, Leckenby, Quart. Journ. Geol. Soc. vol. xx. 

p. 76. 

1868. Tmiiopteris vittata, Eicbwald, Letb. Boss. pi. ii. fig. 5. 

1869. Oleandridium vittatum , Schimper, Trait, pal. veg. vol. i. p. 607. 

1872. Cf. Tceniopteris Daintreei, Carruthers, Quart. Journ. Geol. Soc. 

vol. xxviii. pi. xxvii. fig. 6. 

1873. Tceniopteris vittata, Saporta, Pal. Franq. vol. i. p. 444, pi. lxiv.. 

figs. 1-5. 

1875. Tceniopteris vittata, Phillips, Geol. Yorks, p. 205, pi. viii. fig. 5. 

1876. Oleandridium vittatum, Feistmantel, Pal. Ind. pi. i. fig. 2. 

Cf. Tmiiopteris mareyesiaca, Geinitz, Geol. Pal. Argent. Bepub. 
(Palseontographica), pi. ii. figs. 1-3. 

1887. Cf. Oleandridium tmuinerve, Schenk, Foss. Pflanz. Albourskette,. 
pi. v. fig. 20. 


1 Vide Seward (94 1 ), p. 122. 
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1890. Oleandridhim vittatum , Sehimper, in Zittel’s Handbuch, p. 133, 
% 107 . 

1892. Tamiopteris vittata , Fox-Sfcrangways, Tab. Foss. p. 136. 

1894. Cf. Tamiopteris vittata, Raeiborski, Flor. Krak. pi. xx. figs. 9 and 10. 

1897. ? Oleandridhim vittatum, Bartholin, Danmarks Geol. Anders, fig. 8. 

Type-specimen . ? Natural History Museum, Pans. 

Frond simple, linear-lanceolate, reaching a length of more than 
20 cm. and a breadth of 3 cm. The lamina increases gradually in 
breadth from the petiole and tapers gradually towards the apex. 
Numerous secondary veins are given off at right angles from 
a broad midrib ; these are simple or forked ; the branching of the 
lateral veins may take place close to the midrib, in the marginal 
or in the intermediate portion of the lamina. 

There is a close agreement between the English specimens of 
: Tamiopteris vittata and the species T. tenuinervis f Brauns, as 
figured by Schenk 1 and other authors, but in dealing with leaves 
of the Teniopteris type it is practically hopeless to attempt to 
■ distinguish between closely allied and identical forms. 

Unless its sori or sporangia are preserved, it is impossible to 
determine the family of ferns to which Tmiopteris leaves should 
be referred; this simple type of leaf is met with in several recent 
genera, and is of little or no value as an indication of affinity. 
Tmiopteris vittata is one of the commonest fossils from the 
Yorkshire coast rocks. 

39,217. PL XYI. Fig. 1. 

The lower part only of the specimen is shown in the figure. 
The lamina is 20 cm. long, and the slightly curved petiole 2*5 cm. ; 
the latter appears to terminate in a fairly clean-cut face, which 
is probably the actual base by which the leaf was attached to 
a rhizome. This feature suggests a comparison with the leaves 
of the recent fern Oleandra neriiformis , Cav., which become cut 
off near the base of the petiole by a well-marked absciss-layer. 
The lamina in its broadest part measures 3 cm. ; the lateral veins 
are seen to fork at varying distances from their point of . origin 
from the broad midrib. 


1 Schenk (67), p. 101, pi. xxv. Tide also Bartholin (92), pi. ix. fig. 7. 
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Pieces of JSTilssonia compta and Cladophlebis denticulate occur on 
"the same piece of rock. 

Scarborough. Bean Coll. 

Y. 3670. A good example of a smaller frond. At the base 
'there is a short curved petiole similar to that of 39,217, but shorter, 
and the frond tapers gradually to an acuminate apex. The venation 
is well preserved. 

Gristhorpe Bay. 

8366. Lamina 15*5 cm. long, without the apex, 1*8 cm. broad. 
The breadth is fairly uniform, decreasing gradually towards the 
base and apex. 

Scarborough. Mantell Coll . 

10,327. Fragments showing clear venation; associated with 
Sagenopteris Phillipsi , Cladophlebis lobifolia , Beanie, etc. 

Gristhorpe Bay. Presented by Dr . Murray . 

13,501. An impression in ironstone of part of a large frond, 
showing very clearly the forking of the secondary veins. Midway 
between the broad midrib and the edge of the lamina there are 
about seven veins to every 5 cm. of lamina ; close to the margin 
the veins become much more numerous. 

Gristhorpe Bay. Presented by Dr. Murray . 

13,502#. A long and narrow frond similar to Y. 3670. 

Gristhorpe Bay. Presented by Dr. Murray. 

Other specimens : — Y. 3294, 39,310. 

2. Taeniopteris major, Bindley & Hutton. 

[Foss. Flor. vol. ii. pi. xcii. 1833.] 

1833. Taeniopteris major , Lindley & Hutton, Foss. Flor. pi. xcii. 

1836. Aspidites JFilliamsoms, Goppert, Foss. Farm. p. 353. 

1838. Taeniopteris major , Sternberg, Flor. Vorwelt, fasc. vii. p. 140. 

1848. Taeniopteris major , Broun, Ind. Pal. p. 1214. 

1850. Taeniopteris major , Unger, Gen. spec. foss. p. 212. 

1854. Taeniopteris major , Morris, Brit. Foss. p. 23. 

1856. Taeniopteris Williamsonis , Zigno, Flor. foss. Oolit. vol. i. p. 205, 

1863. P Taeniopteris ovalis, Oldham & Morris, Pal. Ind. pi. iii. figs. 3-6. 

Cf. Taeniopteris lata, ibid. pis. i.— iii. 
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1864. Tmiopteris major, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76^ 

1869. Maerotmiiopteris major, Schimper, Trait, pal. v eg. vol. i. p. 610. 

1875. Tmiopteris major , Phillips, Geol. Yorks, p. 204, lign. 15. 

1877. Maerotmiiopteris omta, Feistmantel, Pal. Ind. (77 1 ), pi. xxxvii. 

1892. Tmiopteris major, Fox-Strangways, Tab. Foss. p. 136. 

1900. Tmiopteris major, Seward, Manchester Lit. and Phil. Soc. vol. xliv.. 
p. 14. 

Type-specimen. Manchester Museum. 1 

Frond simple, similar in venation to T. vittata , but of greater 
breadth in proportion to its length than the previous species. 
The midrib in T. major is narrower and less prominent than in 
T. vittata. Veins approximately at right angles to the midrib, 
rather farther apart than in T. vittata , forked either close to the- 
midrib or at varying distances from their point of origin. 

The specimen figured by Lindley & Hutton from a drawing 
by Williamson, and now in the Manchester Museum, illustrates- 
the characteristic form of this broader-leaved Tceniopteris very 
clearly; the diehotomously branched veins are clearly shown. 
Some authors have called attention to the venation of this species 
as a distinguishing feature ; in T. vittata the secondaiy veins are- 
said to be simple or once forked, while in the broader form the* 
veins are repeatedly forked. This supposed distinction does not 
hold as a satisfactory means of identification; in both the long 
and narrow as well as in the broader fronds we find the same- 
manner of forking in the lateral veins. The differences indeed 
between T. vittata and T. major are barely sufficient to warrant 
a specific separation, but as the greater breadth of T. major appears 
to be a fairly constant character, as well as other small differences, 
it is probably better to retain both names. 

Hathorst 2 has suggested that T. major may he an entire leaf 
of Anomozamites lindley anus, hut this is, I think, improbable.. 
The best specimen in the British Mnsenm Collection is the clearly 
preserved portion of a leaf associated with some impressions of' 
Marchantites ereotus (Leek.) (Ho. 39,328); this form of frond, 
however, is not well represented. 

It is not improbable that the short and broad leaf described, 
by Lindley & Hutton as Otopteris ovalis 3 may be the yonng frond 


1 Seward (00), p. 14. 2 Nathorst (80 1 ), p. 63. 

3 Lindley & Hutton (37), pi. ccx. 
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of T. major , as Nathorst suggests ; 1 but the type-specimen in the 
Scarborough Museum is too imperfect and indistinct to enable 
one to form any decided opinion as to its nature ; the veins are 
too indefinite to be made out. It is probably wiser under these 
circumstances to omit this 4 species,’ which has been referred to 
by Sternberg, Morris, Zigno, and others as Tceniopteris ovalis , from 
the list of synonyms. 

10,375. Two imperfectly preserved fronds with similar venation 
to that of Tmniopieris vittata , but broader in proportion to their 
length and with a narrower and less prominent midrib. Also 
fragments of Sagenopteris Phillipsi , etc. 

Upper Sandstone, Grristhorpe. ManteTl ColL 

39,219. A good specimen, showing a portion of the petiole. 

Bean Coll . 

Genus SAGENOPTERIS, Presl. 

[Sternberg, Flor. Vorwelt, vii, p. 164, 1838.] 

The position of the genus Sagenopteris in the plant kingdom is 
still undecided. More than one writer has placed this Mesozoic 
plant in the Marsiliaceae, 3 but, as I have elsewhere pointed out, 3 
the evidence on which this conclusion is based is hardly satisfactory. 
While admitting the absence of such characters as might enable 
us to speak with any degree of certainty as to systematic position, 
I am disposed to regard Sagenopteris as probably a genus of ferns. 
Fontaine 4 has figured some leaflets of Sagenopteris from the 
Potomac beds bearing small dot-like elevations, which may be 
the remains of sori or sporangia. He regards the specimens as 
favouring the inclusion of Sagenopteris among the ferns. 


1 Nathorst (80 1 ), p. 63. 

2 Natborst (78 2 ), p. 26 ; Potonie (99), p. 175. 

3 Seward (94 1 ), p. 129. 

4 Fontaine (89), p. 149, pi. xxvii. figs. 9 and 11-17. 
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Sagenopteris Pliillipsi (Erongmart), including the varieties 
major and cuneata. 

[Hist. veg. loss. p. 225, pi. lxi. bis, fig. 5; pi. lxiii. fig- 2 > 1828.] 

(PL XYIIL Figs. 2, 3, and 4; Test-figs. 24-26.) 

1828. Glossopteris Fhillipsii , Brongniart, Hist. veg. foss. p. 225, pi. lxi. bis, 
fig. 5, pi. lxiii. fig. 2. 

1829. Feeopteris paucifolia, Phillips, Geol. Yorks, p. 148, pi. vm. fig. 8. 
1833. Glossopteris Fhillipsii , Lindley & Hutton, Foss, Flor. pi. lxiii. 

1835. Otopteris cuneata, ibid. pi. civ. 

1836. Acrostichites Fhillipsii, Goppert, Foss. Farm. p. 286. 

Adiantites irregularis, ibid. p. 385. 

I' Aspidites Wilssonianus, ibid. p. 3o4. 

1838. Glossopteris Fhillipsii , Sternberg, Flor. Yorwelt, fasc. vii. p. 69. 
Tamiopteris Fhillipsii, ibid. p. 140. 

Sagenopteris Fhillipsii, ibid. p. 165. 

Ogclopteris cuneata , ibid. p. 135. 

1848. Tceniopteris Fhillipsii, Bronn, Pal. Ind. p. 1215. 

1849. Fhyllopteris Fhillipsii, Brongniart, Tableau, p. 105. 

1850. Glossopteris Fhillipsii, Unger, Gen. spec. foss. p. 528. 

Acrostichites Fhillipsii , ibid. p. 141. 

Tceniopteris Fhillipsii, ibid. p. 213. 

1851. Sagenopteris cuneata, Banbury, Quart. Journ. Geol. Soc. vol. vii. 
p. 184. 

1854. Sagenopteris Fhillipsii, Morris, Brit. Foss. p. 19. 

1856. Fhyllopteris Fhillipsii, Zigno, Flor. foss. Oolit. vol. i. p. 166. 
Sagenopteris cuneata, ibid. p. 183, pi. xx. fig. 11. 

S. Fhillipsii, ibid. p. 187. 

1864. Glossopteris Fhillipsii, Leckenby, Quart. Journ. Geol. Soc. vol. xx. 
p. 76. 

1869. Sagenopteris Fhillipsii, Schimper, Trait, pal. veg. 'vol. i. p. 642. 

1875. Glossopteris Fhillipsii, Phillips, Geol. Yorks. Coast, p. 203, pi. viii. 
fig. 8. 

1876. Cf. Sagenopteris Gharpentieri, Heer, Flor. foss. Helvet. pi. li. fig. 9. 
1889. Cf. Sagenopteris elliptica, Fontaine, Potomac Flora, p. 149, pi. xxvii. 

figs. 9 and 11-17. 

1892. Sagenopteris Fhillipsii, Bartholin, Bot. Tids. Kjov. p. 13, pi. v. 
figs. 7 and 8. 

1892. Sagenopteris ( Glossopteris ) Fhillipsii, Fox-Strangways, Tab. Foss, 
p. 128. 

1894. Sagenopteris Fhillipsii, Baciborski, Flor. Krakow, p. 214, pi. xx. 
figs. 19 and 20. 

S . Goeppertiam, ibid. p. 214, pi. xx. figs. 14-18. 

1900. Sagenopteris Fhillipsi, Seward, Manchester Lit. and Phil. Soc, 
vol. xliv. p. 11. 
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Type-specimens . Brongniart’s type in the Paris Museum (?) ; that 
•of Otopteris cuneata of Linclley & Hutton in the Manchester 
Museum. The specimens figured by Phillips (pi. viii. fig. 8) and 
by Linclley & Hutton (pi. Ixiii.) are in the York and British 
Museums respectively. 

Proud very variable, petiolate ; in some forms the petiole bears 
four linear lanceolate leaflets having a distinct midrib and oblique 
anastomosing lateral veins ; in other forms a shorter winged petiole 
bears one or two shorter and broader, somewhat obcnneate leaflets 
without a midrib and traversed by spreading anastomosing veins. 

The figures published by Brongniart of this species represent 
the leaves with dichotomous but not anastomosing secondary 
veins ; one of the drawings was communicated to him by Professor 
Phillips and another was drawn from a specimen supplied by 
Dr. Murray. At a later date Brongniart instituted a new genus 
Phyllopteris 1 to include the leaves previously identified as 
Glossopteris PHllipsii ; the specimens figured by Bindley & 
Hutton under the latter name are referred by the Prench author 
to Sagenopteris. This separation of the Yorkshire fossils into 
two genera, Phyllopteris and Sayenopteris , was the result of 
incorrect representation of the venation in some of the earlier 
figures ; there is, however, no doubt as to the identity of the 
plants figured by Brongniart and Bindley & Hutton. 

In plate civ. of the Fossil Flora a smaller form of leaf with 
anastomosing venation is represented under the name Otopteris 
cuneata ; these specimens agree as regards the anastomosing veins 
with the longer and narrower leaves which the authors referred 
to Glossopteris Phillipsii , but differ in the absence of a midrib and 
in having fewer leaflets on each frond. The original specimen 
of one of the drawings in plate civ. of the Fossil Flora is now in 
the Manchester Museum. 1 2 

In 1851 Bunbury discussed at some length the affinities of 
Otopteris cuneata , B. & H. ; he considered that this species “is 
merely an imperfect or abnormal state — probably a seedling— of 
Sayenopteris Phillip si P Speaking of a specimen in Mr. Bean’s 
collection, which is in all probability Ho. 39,311 in the British 


1 Brongniart (49), p. 22. 

2 Kefigured, Seward (00), id. iii. figs. 7 and 8. 
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Museum Collection (pi. xviii. fig. 3), Bunbury draws attention to 
tlie occurrence of one “inversely heart-shaped ” terminal leaflet 
“cleft into two lobes.” “This sort of variation,” he adds, 
11 appears quite analogous to what we often see in the primordial 
or seedling fronds of recent ferns.” In the third edition of 
Phillips’ Geology of the Yorkshire Coast it is also suggested that 
this euneate form may be specifically identical with the longer- 
leaved Sagenopteris Phillipsi. 1 Some leaflets from Australia figured 
by Feistmantel 3 as Glossopteris spathulata-cordata bear a close- 
resemblance to Sagenopteris Phillipsi , var. cuneata . 

Although it is impossible to decide the question of identity 
of Sagenopteris Phillipsi and S. cuneata , I am inclined to agree- 
with Bunbury that it is at least reasonable to suppose that both 
forms of leaf were borne by the same species. Evidence of the 
variation in the form of the leaf displayed by this genus is furnished 
by numerous specimens (in the British and other Museums) of what 
no one would hesitate to refer to S, Phillipsi : the size of the 
leaflets varies considerably; the proportion of breadth to length 
and the distinctness or prominence of the midrib are characters 
subject to considerable variation. Again, in the series of figures- 
of the Ehsetic species Sagenopteris rhoifolia (Presl), and in the- 
drawings of species of this genus published by Zigno and ISTathorst, 
we have abundant proof of the variability displayed by the leaflets.. 

There is a reference in the later edition of Phillips’ work and 
in the more recent notes on Jurassic plants by Hathorst to a larger 
form of Sagenopteris leaflet, represented in the Leckenby Collection 
and elsewhere, which agrees closely with S. Goeppertiana described 
by Zigno from the Italian Oolites. A leaf figured by Feistmantel 3 
as Sagenopteris , sp., may also be compared with this larger type of 
S. Phillipsi. This form of leaflet is represented in Fig. 26, drawn 
from a specimen in the Scarborough Museum ; a still larger 
example of this form in the Manchester Museum has a length of 
1 1 cm. 4 

In spite of the striking difference between such a leaflet as that 
shown in Text-fig. 26 and the leaflets represented in Figs. 2-4 of 


1 Phillips (75), p. 203. 

2 Feistmantel (90), pi. xx. figs. 5-8. 

3 Feistmantel (8l 2 ), pi. xlii. a. 

4 Seward (00), pi. iii. fig. 8. 
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PL XVIII. and Test -fig. 24, I believe it is the better plan to 
include all under one specific name, and as a matter of convenience 
to refer to the very small and very large forms as 8agenopteris 
Phillipsi , var. cuneata , and 8. Phillipsi , var. major , respectively*. 
Such a method of designating by descriptive varietal names extreme 
types of leaves which may be connected by a fairly complete series 
of transitional forms, and which there is no sufficient reason for 
referring to as to distinct species, may in some cases prove 
convenient. 

The English species of Sagenopteris , $. Phillipsi , differs from 
8. rhoifolia and from S. Goeppertiana chiefly in the longer and 
narrower form of the leaflets, but the larger type of leaf such 
as that shown in Text-fig. 26, and the intermediate forms repre- 
sented by fig. 1, pi. lxiii. of Lindley & Hutton (No. 39,221 in the 
Museum Collection), agree very closely with Schenk’s figures of 
8. rhoifolia , ! and with those given by Zigno of 8. Goeppertiana . 2 3 
The specimens from Australia, figured by Eeistmantel as 8. rhoifolia j 
are very similar to many of the forms of 8. Phillipsi . In a letter 
written by Bean 4 to Lindley in 1832 accompanying the drawings 
afterwards published in the Fossil Flora (pi. lxiii.), the broader- 
leaved form is named Pecopteris Bunnii , but this designation, like 
many of Bean’s manuscript names, was never adopted. Some of 
the narrower -leaved forms of 8. Phillipsi may be compared with 
8. angustifolia , Zigno, 5 and with 8 . undulata 1 Nathorst. 6 

A fragment recently figured by Shirley from Queensland as 
8agenopteris cuneata 7 is too small for accurate determination. 

39 , 222 . Text-fig. 24. Also Lindley & Hutton, Fossil Flora , 
pi. lxiii. fig. 2. 

In this specimen there is a petiole 3*7 cm. long, bearing four 
linear lanceolate segments in which the midrib is well marked 
and the lateral anastomosing veins stand out very clearly. The 


1 Schenk (67), ph xii. 

2 Zigno (56), pi. xxi. 

3 Feistmantel (90), pi. xxviii. 

4 My thanks are due to Professor Lebour, of Newcastle, for giving me access 
to this letter. 

5 Zigno (56), pi. xx. fig. 1. 

6 Nathorst (78 1 ), pi. xix. fig. 2. 

• 7 Shirley (98), pi. xxiii. p. 24. 
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drawing by Miss Helen Thornhill, published by Lindley & Hutton, 
does not convey an accurate idea of the fine and radially elongated 
meshes formed by the secondary veins. The tips of the segments. 



Fig. 24. — Sagenopteris Phillipsi (Brongn.). No. 39,222. (Nat. size.) 

have not been preserved ; the longest measures 6*5 cm. in length,, 
and is 1 cm. broad at the broadest part. 

Gristhorpe Bay. Bean Coll . 

13,511. PL XYIII. Fig. 4. 

This specimen agrees in essential respects with the preceding, 
but the four leaflets appear to have become detached from the- 
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common petiole, and occur spread out on tlie shale at a wider 
angle from one another than in the example shown in Text-fig. 24. 
The right-hand leaflet shows the tapering apical portion and the 
characteristic curvature of the narrowed distal end. 

Gristhorpe Bay. Presented by Dr. Murray . 

39.220. PI. XVIII. Fig. 2. Sagenopteris Phillips i } var. cuneata. 

This example, which agrees closely with those figured by Bindley & 

Hutton as Otopteris cuneata consists of a stalk 4 mm. wide, with 
a thick median portion and thin lateral wings, hearing two cuneiform 
segments. The segments have a fairly well-marked midrib, dividing 
the lamina into unequal portions ; the secondary veins exhibit the 
same kind of anastomoses as in the longer segments of PL XVIII. 
Fig, 4. The general appearance of these specimens reminds one 
of the small leaves in Pavia and other Dicotyledons, which are 
intermediate between bud -scales and true foliage leaves. The 
question of the specific identity of these smaller forms and the 
longer-leaved type has been discussed in the introductory remarks 
on Sagenopteris Phillipsii. 

Scarborough. Bean Coll . 

39,311. PL XVIII. Fig. 3. 

A single obcorclate segment attached to a fairly broad petiole, 
which ends basally in a clean-cut surface evidently representing the 
actual base of attachment. The specimen is 3 cm. long. There 
is no definite midrib, but the lamina is traversed by spreading 
and anastomosing veins. Bunbury refers to this specimen in his 
remarks on Sagenopteris cuneata , L, & H. A similar specimen, in 
which a short petiole terminates in a single leaflet, may be seen 
in the Scarborough Museum, 

39.221. Text-fig. 25 ; Bindley & Hutton, pi. lxiii. fig. 1. 

This is certainly the t}'pe-specimen of fig. 1 in pi. lxiii, of Bindley 
and Hutton ; the original drawing is reversed, and the venation 
characters are not accurately shown, the meshes being much too 
large. The preservation of this example is remarkably good ; 


1 For a figure of the type-specimen of Bindley & Hutton, vide Seward (00), 
pi. iii. fig. 7, 
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there are four leaflets, shorter and broader than those in 39,222 
(Text-fig. 24), borne on a common petiole ; each leaflet is about 
4*5 cm. long and 1*6 cm. broad, with a distinct midrib and long 
narrow meshes formed by the secondary veins. This type of 
leaf forms a more or less intermediate form between the long 
and narrow type shown in Text -fig. 24 and the large segment 
represented in Text -fig. 26. There is a striking resemblance 
between this specimen and some of the figures of Sagenopterw 
rhoifolia as published by Schenk ; it emphasizes the very close 



Fig-. 25. — Sagenoyteris ThilUpsi (Brongn.). From a block lent by the 
University Press, Cambridge. No. 39,221. (Slightly reduced.) 

agreement between the Lower Oolite and Bhsetic species, which 
indeed can hardly be separated by any satisfactory characteristics. 
Grristhorpe Bay. Bean Coll . 

Text-fig. 26. 8. Phillipsi (Brongn.), var. major , mihi. 

The original of this figure is in the Scarborough Museum; 
there is a similar but rather smaller example in the British 
Museum Collection, No. 40,468, but a still longer specimen occurs 
in the Manchester Museum, 1 measuring about 11cm. long; the 
figured specimen measures 8*5 cm. in length and 2 cm. in breadth. 
There is a close agreement between this leaflet and those of 


1 Seward (00), pi. iii. fig. 8. 
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iSagenopierk Goeppertiana figured by Zigno. 1 The midrib is well 
marked in the lower part of the leaf, but it gradually dies out 
towards the distal end of the lamina. Cf. also Nfathorst’s figures 
of S. rhoifolia from Sweden. 2 

Other specimens : — 10 , 378 . Portions of three leaflets broader 
than 39,222 (Text-fig. 24), but narrower than 39,221 (Lindley & 
Hutton, pi. Ixiii. fig. 1), 40 , 468 , 40 , 469 , 40 , 558 . 



Pig. 26 . — Sagenoptens PhiUipsi, yar. major. Prom a specimen in the 
Scarborough Museum. (Nat. size.) 

Genus PACHYPTERIS, Brongniart. 

[Prodrome, p. 49, and Histoire, p. 166, 1828.] 

Brongniart instituted this genus in 1828, defining it as follows: 
■“ Eolke pinnatae vel bipinnatse, pinnulis integris coriaceis enerviis 


1 Zigno (56), pis. xxi. and xxii. 

2 Nathorst (78 2 ), pi. iv. fig. 2. 
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vel uninerviis, basi constrictis nec rachi adnatis.” 1 He notes 
the form of the pinnules, which are never lobed, and the absence 
of veins as characteristic features. Brongniart and many other 
authors place Pachypteris among the ferns, but in 1845 Unger 2 
included the genus among the “Cycadacese dubise,” and Andrae 3 ' 
regarded it as a member of the Taxinese, Zigno instituted the, 
genus Bichopteris for ferns having bipinnate fronds characterized by 
a stout rachis bearing linear pinnae with short lanceolate or ovate 
segments traversed by several veins. A specimen figured by this, 
author as a portion of a fertile frond of Bichopteris microphylla , 
Zigno, 4 has been accepted by Schimper and others as definitely 
settling the fern-nature of the genus. This critical example 
I regard as a piece of a fertile frond of Todites ; the pinnules 
agree in shape and in the arrangement of the sporangia with 
the fertile segments of Todites Williamsoni (Brongn.). 5 In 1873 
Saporta proposed a new genus Scleropteris for several imperfectly 
known species previously referred to Pomel’s genus Zaxopteris , 
to Sphenopteris , Bichopteris, and Pachypteris . 6 It is probable that 
more than one generic type of plant is included in Saporta’s 
genus; some of the species are undoubtedly ferns, while others, 
formerly referred to Pachypteris or Bichopteris , may possibly be- 
Cycadean. In placing Pachypteris among the ferns of doubtful 
affinity, it is not intended to imply that the evidence available 
renders that position in any sense established. The argument 
advanced by Brongniart against Unger’s reference of Pachypteris 
to the Cycads, that no Cycad is known with bipinnate fronds, 
cannot be maintained; in the Australian genus Bowenia we have 
a well-known instance of a Cycad with bipinnate leaves, and it 
is very probable that this form of leaf was not infrequently borne 
by stems having the structure of Cycads. Becent research has 
thoroughly established the closest affinity between Cycadean and 
Pilicinean types in the Palaeozoic epoch, and there is evidence that 
during the Mesozoic period the distinction between Ferns and 


1 Brongniart (28 2 ), p. 166. 

2 Unger (45), p. 165. 

3 Andrae (53), p. 43. 

4 Zigno (56), pi. xv. fig. 5. 
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Cycads was mucli less marked than at the present day. It may 
well be that Pachypteris is an extinct type in which fern-like 
fronds were attached to a stem possessing the structure of a Cycad. 
We have recently been taught to recognize the intimate association, 
and indeed the common origin, of Eerns and Cycads, and we 
cannot expect, in dealing with fronds alone, to be able to draw 
a sharp line of distinction between these two classes of the plant- 
kingdom. The view that Pachypteris may represent an extinct 
genus intermediate between Cycads and Eerns was held by Braun 
in 1854, and this may well be the nearest approach to the truth. 
In a recent paper on Cretaceous plants from Lesina, Erasser 1 has 
given the history of the genus Pachypteris ; this author discusses 
at length the affinity of the genus, which he includes among the 
Cycadacese. 

Pachypteris lanceolata, Brongniart. 

[Hist. veg. foss. p. 167, pi. xlv. fig. 1, 1828,] 

(Text-figs. 27 and 28.) 

1828. Pachypteris lanceolata , Brongniart, Prodrome, p. 50. 

P. ovata , ibid. 

P. lanceolata , Brongniart, Hist. veg. foss. p. 167, pi. xlv. fig. 1. 

P. ovata , ibid. p. 168, pi. xlv. fig. 2. 

1829. Sphenopteris ? lanceolata , Phillips, Geol. Yorks, p. 153, pi. x. fig. 6. 

Neuropteris laevigata , ibid. p. 154, pi. x. fig. 9. 

1836. Pachypteris lanceolata , Goppert, Eoss. Farm. p. 179, pi. i. fig. 4. 

P. ovata , ibid. 

1838. Pachypteris lanceolata , Sternberg, Flor. Vorwelt, fasc. vii. p. 55. 

P. ovata , ibid. 

1845. Pachypteris lanceolata , linger, Syn. Plant. Foss. p. 165. 

P . ovata , ibid. 

1848. Pachypteris lanceolata y Bronn, Ind. Pal. p. 891. 

1849. Pachypteris lanceolata , Brongniart, Tableau, p. 105. 

P. ovata , ibid. 

1850. Pachypteris lanceolata , Unger, Gen. spec. foss. p. 307. 

P. ovata , ibid. p. 308. 

1852. Pachypteris lanceolata , Ettingshausen, Abh. k.-k. geol. Beichs. vol. u 
Abth. 3, p. 3. 

. Pachypteris lanceolata , Morris, Brit. Foss. p. 14. 


1 Erasser (95).. 


1854, 
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1856. Taehjpteris lanceolata , Zigno, Flor. foss. Oolit. vol. i p. 73. 

Diehopieris lanceolata , ibid. p. 118, pi. xiv. fig. 2. 

Taehjpteris ovata, ibid. p. 74. 

Dichoptms Uvigata, ibid. p. 118, pi. xiv. fig. 3. 

1869. Taehjpteris ovata , ScMmper, Trait, pal. veg. vol. i. p. 492. 

1873. Scleropteris TkillipsU , Saporta, Pal. FranQ. p. 369, pi. xlv. fig. 2. 

S. Imvigata, ibid. p. 370, pi. xlvi. fig. 3. 

Taehjpteris lanceolata, ibid. p. 366, pi. xlv. fig. 1. 

T. ovata , ibid. p. 370, pi. xlvi. fig. 2. 

1875. Diehopieris lanccolata, Phillips, Geol. Yorks, p. 200, pi. x. fig. 6. 

D. laevigata, ibid. p. 201, pi. x. fig. 9. 

•1876. Cf. Taehjpteris brevipinnata , Feistmantel, Pal. Ind. pi. iii. fig. 7 ; 
pi. iv. figs. 1-3. 

1879. Cf. Diehopieris ellorensis, ibid. pi. ii. figs. 8-10. 

1892. Taehjpteris [Dichopteris) lanceolata, Fox - Strangways, Tab. Foss, 
p. 131. 

1895. Taehjpteris ovata , Krasser, Jahrb. geol. Beiclis. Wien. vol. xlv. p. 42. 

Type-specimens . The type-specimens of Phillips are said to be 
in the York Museum, but I was unable to identify them among 
the plants in that collection. The example figured by Saporta 
[(73), pi. xlv. fig. 3] is in the Scarborough Museum (Text-fig. 28). 

Frond bipinnate ; rachis stout ; the linear pinnse bear thick 
ultimate segments obliquely inclined to the axis, lanceolate or 
of narrow oval form with an entire or slightly lobed margin; 
veins very indistinct, probably more than one in each pinnule. 

The material afforded by the East Yorkshire plant-beds is too 
fragmentary and insufficient to enable us to give a satisfactory 
diagnosis of the species to which the English specimens are 
referred. It is not improbable that more than one specific type 
is represented by the two examples shown in Text-figs. 27 and 28, 
but in view of the meagre data and the probable variation in the 
form of the pinnae and pinnules in one large frond, it is wiser to 
refrain from any attempt at specific separation. 

The specimens which Brongniart named Pachjpteris lanceolata 
and P. ovata were obtained from a locality near Whitby; they 
are specifically identical with the portions of fronds figured by 
Phillips in 1829 as SpJienopteris ? lanceolata and JSfeuropteris 
■Icevigata. Saporta, in discussing the English specimens, points 
out that Brongniart’s description of the pinnules as being without 
visible veins, or as having a single vein, is not accurate, the 
lamina of each ultimate segment being traversed by several veins. 
The few fragments of Pachjpteris obtained from English localities 
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do not afford any evidence of the existence of a single midriff- 
in the pinnules, as figured by Brongniart. In all probability the' 
thick pinnules -were traversed by several veins, as shown in 
Zigno’s figures of Italian specimens. Saporta considers Pachypteris 
ovata of Brongniart identical with New opt er is Icevigata of Phillips, 
and changes the latter name to Scleroptens Icevigata ; the figure 



Fig. 27 . — PacKyptcris lanceolate , Brongn. From a specimen in 
the Whitby Museum, No. 2376. (Nat. size.) 

given by Saporta of this form is from a drawing by ’Williamson 
which was sent by him to Brongniart ; it was evidently made- 
from the Scarborough specimen shown in Text-fig. 28. There 
is a close agreement as regards the habit of the frond and the 
form of the pinnae between a large specimen described by Saporta 
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as Scleropteris JPomeMi 1 from, the Corallian of Verdun (Meuse) and 
the English species, hut it is not clear that the two are identical. 
JBy far the best examples of Pachypteris are those described by 



Fig. 28. — Pachypteris lanceolata , Brongn. From a specimen in 
the Scarborough Museum. (Nat. size.) 

Zigno as species of DicJiopteris from the Italian Oolite; in size 
and preservation they are greatly superior to the Yorkshire 


1 Saporta (73), p. 370, pis. xlvi, and xlvii. 
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specimens. 1 It is possible that Tacky pteris (Dichopteris) Vmanica 
(Zigno) is specifically identical with P. lanceolata. An interesting 
•example of Tacky pteris has been described more recently by 
Xrasser from the Chalk of Lesina under the name P. dahmtica. 2 

Text-fig. 27. 

This specimen (Whitby Museum, bTo. 2376) represents an 
imperfect pinna bearing thick pinnules, reaching a length of 
1 cm., in which the veins cannot be detected. 

Text-fig. 28. 

The original of Williamson’s drawing published by Saporta. 3 
As in the Whitby specimen, the veins are not visible ; in 
this example several of the segments have a slightly lobed 
margin, and bear a striking resemblance to those of Scleropteris 
Tomelii , Sap. 4 


1 Zigno (56), pis. xii. and xiii. 

2 Krasser (95), p. 47, pi. ii. 

3 Saporta (73), pi. xlv. fig. 3. 

4 Loc, cit. pi. xMi. 
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Group GYMNOSPER1LE. 


Class CYCADALES. 

The term. Cycadales is used as a comprehensive designation to* 
include certain fossil genera which are usually spoken of as 
Cycads, but do not conform to the accepted definition of the 
existing Cycadacese. It is well known that the Mesozoic Period 
was characterized botanically by the abundance of plants bearing 
pinnate fronds very similar to those of recent Cycads. These 
extinct types, at least in some cases, have been shown to differ 
essentially from the modern Cycadacese in their reproductive 
structures, which diverge too widely from the type represented 
by the flowers of living Cycads to admit of the inclusion of the 
fossil genera in the family Cycadacese. It has been found 
convenient, therefore, to make use of the class-name Cycadales 
to include both the existing Cycadacese and certain fossil genera 
of which the floral structures are known, with others with which 
we are acquainted only as regards their leaves or stems. 

Amongst the Jurassic Cycadean genera we have the type 
Williamsonia , which is of special interest as representing an 
extinct division of the Cycadales definitely marked off from the true 
Cycads by the moi^hology of the floral organs ; this division is 
spoken of as the Bennettiteae. Other Cycadean genera abundantly 
represented in the Jurassic flora cannot at present be referred 
with certainty either to the Bennettiteae or to the Cycadacese;. 
these may be dealt with as types of Cycadales, without being 
included in either of the two families or divisions. It is probable* 
that the genus Anomozamites 1 should be included with Williamsonia 
as a member of the Bennettiteae. 


1 Nathorst. (88). 
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Family BENNETTITEiE. 

Under this head we include the genus Williamsonia , which 
may be conveniently retained as a Mesozoic type closely allied 
to BenneUites. There appears to he good evidence also in. favour 
of including the genus Anomozamites in the Bennettitese. In 
the second volume of the Wealden Catalogue 1 I have used 
Williamsonia in the sense of a subgenus of BenneUites, and it 
is possible that this is the wiser course to adopt ; on the other 
hand, we are less intimately acquainted with the plants usually 
referred to Williamsonia than with the original species of BenneUites , 
and it is a convenience to retain the former name as denoting 
a member of the Bennettitese which has long been known as 
a Jurassic genus of doubtful affinity. 

Genus WILLIAMSONIA, Carruthers. 

[Trans. Linn. Soc. vol. xxvi. p. 691, 1870.] 

L Williamsonia' gigas (Bindley & Hutton). 

2. Williamsonia pecten (Phillips). 

The history of Williamsonia was dealt with at length in the second 
volume of the Wealden Catalogue , and need not be recapitulated. 1 2 3 
Since my account of Williamsonia was written I have had an 
opportunity of examining several specimens of the genus, and from 
some of them, more particularly from English examples in the 
Natural History Museum, Paris, I have been able to satisfy 
myself that ‘Williamson’s restoration of the Yorkshire Oolite 
plant 3 — Williamsonia gigas — is in essentials correct. The 
pinnate Cycadean fronds described in 1835 as Zamia gigas were 
undoubtedly borne on a stem which presented an appearance 
practically identical with that of most recent Cycads; the same 
stem also bore flowering shoots which terminated in flowers 


1 Seward (95), p. 146. 

2 Seward (95), pp. 146-157. 

3 Williamson (70), pi. liii. 
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which were named by Carruthers Willimisonia . I have elsewhere 
dealt more f ull y with the evidence on wbidi this conclusion 
is based. 1 

1. Williamsonia gigas (Lindley & Hutton), 

[Foss. Flor. vol. iii. pi. clxv. 1835.] 

(Pl. Y. ; PL YI. Fig. 2 ; Pl. YII. ; PL YIII. Fig. 1 ; Text-fig. 29.) 

1828. Zamkt Mantelli , Brongniart, Prodrome, p. 94. 

1835. Zamia gigas, Lindley & Hutton, Foss. Flor. pl. elxv. 

1836. Odontopteris falcata, Goppert, Foss. Farm. p. 210. 

1838. Odontopteris falcata , Sternberg, Flor. Yorwelt, vii. p. 78, pl. xxiii. 
fig. 1. 

Zamites falcatus , ibid. p. 197. 

1841. Zamites gigas , Morris, Annals, vol. vii. p. 116. 

Ftilophyllum fahatim, ibid. p. 118. 

1842. Fncephalartos gigas, Miquel, Mon. Cycad. p. 61. 

1844. Zamites gigas, Mantell, Medals of Creation, p. 116. 

1848. Zamites gigas, Bronn, Ind. Pal. p. 1378. 

1849. Zamites gigas, Brongniart, Tableau, p. 106. 

JPodozamites gigas, ibid. p. 62. 

P. falcatus , ibid. 

Zamites Moreaui , ibid. p. 106. 

1850. Zamites gigas , Unger, Gen. spec, plant, foss. p. 283. 

1853. Zamites Schmiedelii, Andrae, Foss. Flor. Sieben. pl. ix. 

1854. Zamites gigas, Morris, Brit. Foss. p. 25. 

1864. Zamites gigas , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77. 

1865. Cf. Zamites Penevieri, Heer, Urwelt Schweiz, p. 144, fig. 95. 

1870. Williamsonia gigas, Carruthers, Trans. Linn. Soc. vol. xxvi. p. 693. 

Zamites gigas, Schimper, Trait, pal. veg. vol. ii. pp. 105 and 205, 
Zamites gigas, Williamson, Trans. Linn. Soc. vol. xxvi. p. 663. 

1873. Zamites gigas, Zigno, Flor. foss. Oolit. vol. ii. p. 41. 

1875. Zamites gigas, Saporta, Pal. Fran^. vol. ii. p. 87, pl. lxxxi. fig. 1. 

Z. Feneonis, ibid. p. 99, pis. Ixxxvii.-xcii. 

Z. claramllensis, ibid. p. 108, pl. xxiii. fig. 1. 

Z. Moreaui , ibid. pl. lxxxiv. figs. 1 and 2. 

Z . Penevieri , ibid. pl. xciii. fig. 2. 

Williamsonia gigas, Phillips, Geol. Yorks, p. 225, lign. 53, pl. xxiv. 

1876. ? Zamites Feneonsis, Heer, Flor. foss. Helvet. pl. lii. 

1877. Williamsonia cf. gigas , Feistmantel, pl. xliv. 

1881. Zamites gigas, Benault, Cours hot. foss. vol. i. p. 54. 

Z. Feneonis , ibid. p. 54, pl. v. fig. 4. 

Z. Moreaui, ibid. p. 54, pl. vi. fig. 5. 


1 Seward (97). 
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1883. WiUiamsonia gigas , Williamson, E. Instit. Gt. Brit. 1883, p. 3, 
figs. 1-4. 

1889. Cf. WiUiamsonia virginiensis , Fontaine, Potomac Flora, p, 273, 

pis. cxxxiii. and elxv. 

1890. Zmnites gigas, Schenk, in Zittel, p. 218. 

WiUiamsonia gigas , ibid. p. 219. 

1892. WiUiamsonia gigas , Fox- Strangway s, Tab. Foss, p. 142. 

Type-specimens . The specimens of flowers figured by Williamson 
are in the possession of Mrs. Crawford Williamson. Those figured 
by Phillips and by Young & Bird are in the Whitby Museum, 
[The original of MantelPs figure of the flower published in the 
Medals of Creation (p. 16) is in the Museum of Practical Geology, 
Jermyn Street. London.] 

Main stem similar to the ordinary type of Cycadean trunk in 
being covered with persistent bases of petiole. Leaves pinnate, 
agreeing in habit with the fronds of most recent species of Cycadaceae ; 
the crowded linear lanceolate pinnae with acuminate apices are 
attached to the upper face of the rachis by their slightly rounded 
bases, which were probably swollen, as in several recent species in 
which the pinnse possess a basal callosity. The stiff lamina of the 
pinnae is traversed by several parallel, or slightly spreading, and 
-occasionally forked veins. The lower part of the rachis is prolonged 
below the basal pinnse as a petiole attached by a swollen base to 
the stem. The pinnse are for the most part given off from the rachis 
at a wide angle ; in the lower portion of the frond the pinnae are 
shorter and broader and almost at right angles to the axis ; in the 
middle of the frond they are more crowded, longer, and given off 
at an acute angle, while towards the apex of the frond they are 
narrower, and attached at a much more acute angle, or almost 
parallel to the rachis. 

From the main stem were given ofi one or more comparatively 
slender branches (‘ peduncles’) bearing linear acuminate scale-leaves 
often clothed with ramenta ; each of these branches terminated in 
an ovoid flower surrounded by linear bracts, and probably agreeing 
in structure with the flower of JBennettites. 

The above description is far from complete, but it is intended 
to convey a general rather than a detailed view of the plant as 
a whole. In all probability the flowers of the genus WiUiamsonia 
agreed in essentials with those of the Lower Cretaceous and "Wealden 
JBennettites , but unfortunately the absence of internal structure 
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prevents us speaking with certainty as to the floral characters 
of Williamsonia gigas. During the last few years numerous 
silicifiecl steins of JBennettites have been discovered in North American 
beds, and a preliminary account of the flowers of some of these 
species by Mr. Wieland, 1 of Newhaven, leads us to look forward 
with considerable interest to the publication of his more detailed 
work. One of the most interesting points brought to light by 
Wieland 5 s work concerns the nature of the male reproductive 
organs. I am indebted to the courtesy of this investigator for 
a section through the male sporophylls of a flower, which shows 
very clearly several sporangia containing microspores (pollen- 
grains). The microspores bear a striking resemblance to those 
of recent Cycads. 

In describing the specimens of Williamsonia gigas in the British 
Museum, I have drawn attention to several features which enable 
us to obtain a fairly comprehensive view of the external characters 
of this interesting type of the Bennettitese. 

The specific name Zamia Mantelli instituted in 1828 by Brongniart 
was afterwards quoted by this author as a synonym of Zamites 
gigas, L. & H. Bor this reason, and because the latter name has 
been generally adopted, the older specific designation is discarded. 
The earliest figure of an English specimen of this species was 
published by Young & Bird in 1822. 2 * The fronds of Williamsonia 
gigas (L. & H.) represent a type of Cycadean foliage which was 
abundant and widely distributed during the Jurassic period; it is 
very difficult to decide which of the many pinnate fronds of the 
Zamites type should be included under W. gigas. Some at least of 
the fronds described by Drench authors from Jurassic rocks are no 
doubt specifically identical with the Yorkshire plant, but it is not 
improbable that other species, not included in the above synonymy, 
might reasonably be referred to the English type. A collection, 
of Yorkshire specimens in the Natural History Museum, Paris, 
contains some of the most important examples of Williamsonia 
gigas , and an examination of these fossils has aided me considerably 
in forming an opinion as to the close affinity of Williamsonia with 
Bennett it es . 

1 Wieland (99 2 ). 

2 Young & Bird (22), pi. ii. fig. 2. The original specimen (No. 2344) is in the 

Whitby Museum. 
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The late Professor ’Williamson devoted a considerable time 
•during the earliest years of his scientific life to the investigation 
of the fossils to which Carruthers gave the name Williamsonia . 
INTo one has had opportunities of studying this genus as it 
occurs in the rocks near Scarborough equal to those enjoyed by 
Williamson ; and it is interesting to find that the most recent 
work has tended to support many of the conclusions arrived at 
by this observer. As early as 1834 Williamson 1 expressed the 
opinion that Zamites gig as was connected with Williamsonia , and 
in his very able paper, published in 18 TO, 2 this author is confirmed 
in the view of the organic connection of these two sets of fossils. 
This opinion was shared also by Brongniart, 3 who received an 
unusually fine collection of English Williamsonias from the late 
Mr. Yates. These specimens are now in the Yatural History 
Museum, Paris, and many of them were drawn for Brongniart 
with a view to publication, but the work was unfortunately 
never completed. The drawings were afterwards made use of 
by Saporta in his comprehensive work on Jurassic plants. In 
describing the Yates specimens, Saporta expresses himself strongly 
against the generally accepted view as to the union of Williamsonia 
and Zamites . He does not hesitate to separate the Zamites fronds 
from any connection with the Williamsonias. There is, he admits, 
“ une eertaine conformite apparente entre les appareils fioraux 
.auxquels on peut laisser le nom de Williamsonia et le Zamites 
gig as, tel que le fait voir le remarquable empreinte de la collection 
du Museum de Paris (voy. pi. lxxxi. fig. 1). Hons avons tout bien 
de considerer les Williamsonia comme representant 1’inflorescence 
d’une monoeotyledone primitive, revelant un type de Pandanees 
plus ou moins analogue aux Yuccites, aux Podocarga , aux Eolirion 
de Andrae, etc.” 4 

A recent examination of the Yates Collection in Paris, and 
.a comparison of the numerous specimens in the Museums of 
London, Cambridge, Whitby, Scarborough, Leeds, and other towns, 
have led me without hesitation to regard the pinnate Cycadean 


1 ‘Williamson (37), p. 230. 

2 Williamson (70), p. 663. 

3 Brongniart (49), p. 62. 

4 Saporta (75), p. 55. 
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fronds of Zamites gigas as the leaves of the plant which bore 
a WilHamsonian inflorescence. 

One not infrequently finds a small bud or young Williamsonia 
borne on the end of a peduncle about 20 or 30 cm. long and 3 to*. 
5 cm. broad. The peduncle is covered with linear lanceolate scale- 
leaves spirally disposed and often clothed with delicate hair-like 
ramenta, such as occur on the scale-leaves of Dioon and other recent 
Cycads. A peduncle of this kind is figured by Saporta in pi. xv. 
of vol. iv. 1 The original is in the Paris Museum; the scale- 
leaves are less prominent and not so thick as those shown in the 
drawing, and in this and other specimens one sees traces of the 
ramental appendages. The best example of a peduncle is included 
in the series of specimens of Williamsonia now in the possession of 
Mrs. Crawford 'Williamson, to whom my thanks are due for an 
opportunity afforded me of examining the fossils figured in 
Professor Williamson’s valuable memoir. 

Saporta alludes to the resemblance of the peduncle which he 
figures to the stem of Zamites gigas , 2 represented in his volume- 
on Cycads (pi. xi. fig. 1), but he does not regard the similarity as- 
evidence of relationship or identity. This specimen of Zamites 
referred to in the above quotation, from the second volume of the- 
Plantes Jurassiques , is of exceptional interest and furnishes the most 
important link in the argument in favour of the connection between 
Williamsonia and Zamites gigas. Saporta’ s figure is very imperfect, 
and conveys but a poor and erroneous idea of the actual specimen. 
In the lower part of the figure is shown a stem about 5 cm. 
broad, with the surface features indistinctly preserved, but showing 
a number of imperfect scale-leaves. To one side of the stem, 5 cm., 
from the bottom of the specimen, are attached the petioles of two 
clearly preserved fronds of Zamites gigas , and above these occurs 
part of a third frond apparently in its natural position but without 
the petiolar attachment. The stem is prolonged obliquely upwards 
to the left in the form of a branch about 3 cm. broad and 14 cm. 
long. This branch is thickly clothed with hairy leaf-scales, and 
terminates in numerous spreading leaf -scales of a narrow linear 
lanceolate form. The position and surface features of this branch 
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are very inadequately and incorrectly reproduced in Saporta’ s 
figure. If we now turn to tlie specimen figured by the same 
author as a peduncle of Willimnsonia , 1 2 and which terminates in 
what appears to be a closed Williamsonian inflorescence, we find the 
characters are identical with those of the branch of the stem which 
bears the Zamites fronds. Specimens of peduncles in the British 
Museum, and others in the collections of Whitby, Scarborough, and 
Leeds, afford similar proof of the identity of the detached peduncles 
and the obliquely placed branch of the leaf-bearing stem. There 
can be little doubt that the terminal hud-like structure on these 
peduncles is a young and unexpanded Williamsonia , hut even if 
this be disputed, there can he no question as to the identity of 
the typical scale-leaves of Williamsonia and those of the terminal 
hud on the peduncles. 

A specimen in the Whithy Museum shows a stem hearing two 
diverging peduncles, and evidence of the same habit of growth is 
afforded by an example in the British Museum. In all probability 
the stem figured by Saporta 2 bore another peduncle in addition 
to that shown in the figure ; this is suggested not only by the 
examination of other specimens but also by the oblique position 
of the peduncle, which is not brought out in the figure. The 
restoration of Zamites given hy Williamson in his well-known 
paper 3 accurately represents what I believe to have been the 
manner of attachment of the inflorescence and foliage-leaves to 
the main stem . 4 

The whole subject of the Bennettiteae and other fossil Cycadales 
will be more fully dealt with in a forthcoming monograph on 
British Cycads to be published by the Palaeontographical Society. 

Specimens of both the fronds and flowers of TViUiamsonia gigas are 
abundantly represented in the British Museum, and in the Natural 
History Museum, Paris. Examples of fronds in the Newcastle 
and Paris Museums suggest that the segments had an imbricated 
arrangement in the young condition. Specimens of peduncles 
are hy no means common; the best are those in the Museums of 
Paris, Cambridge, Scarborough, Whithy, and Leeds. No undoubted 


1 Saporta (91), pi. xv. 

2 Saporta (75), pi. xi, fig. 1. 

3 "Williamson (70), pi. liii. 

4 Seward (97), pp. 274-7. 
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examples of seeds have been, discovered in connection with the 
reproductive organs, but in a transverse section cut through 
a small flower at the apex of a peduncle (Scarborough Museum) 
one or two oval depressions were noticed, which may be due to 
the presence of small seeds. The best examples of Williamsonia 
flowers are those in the Yates Collection, Paris, and the specimens 
figured by the late Professor Williamson, which are now in the 
possession of Mrs. Crawford Williamson. 

a . Peonds and Stem. 

V. 2723tf. Pl. Y. (and PL YII. Pig. 2). 

This is a good example of a small frond of Williamsonia gigas ; 
it measures 23 cm. in length, and illustrates the characteristic 
habit of the leaf and the form and manner of attachment of the 
pinnae. The rachis is comparatively slender, and bears on its upper 
surface numerous alternately disposed linear lanceolate pinnae with 
rounded bases and acuminately pointed tips ; the basal portion 
of some of the pinnae is slightly hollowed out in the centre and 
suggests the original presence of a callus. At the apex of the frond 
the pinnae are narrow and linear, and at the actual tip they are almost 
parallel to the rachis ; in the lower portion of the frond the pinnae 
are shorter and broader, and approximately at right angles to the 
rachis, while in the middle of the frond they are more crowded, 
longer, and given ofl at a different angle. 

This frond should be compared with Saporta’s figures of Zamites 
Feneonis , Brongn., 1 which I regard as specifically identical with 
Williamsonia gigas, and with Andrae’s figures of Zamites Schmiedelii , 
Stemb. 2 

V. 27220. PL YII. Pig. 4. 

This figure shows the swollen base of a petiole of a frond more 
than 60 cm. in length, of which the apical portion has not been 
preserved ; when complete, it must have been about 80 cm. long. 
The petiole has a length of 11cm., and terminates below in 
a thick, irregularly oval base. 

Yorkshire. BecHes Coll. 


1 Saporta (75), pis. lxxxvii.-xci. 

3 Andrae (53), pl. ix. 
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11,020. PL VII. Pig. 6. 

Part of a frond 21 cm. in length. The small piece shown in 
.the figure illustrates the rounded form of the pinna base and 
the median concavity, indicating the existence of a callus or basal 
thickening at the point of attachment to the rachis. It shows 
also the slightly spreading veins, which throughout the greater 
part of each pinna follow a course approximately parallel to the 
long axis of the pinna. 

Oolitic Shale, Gristhorpe Bay. Mantell ColL 

V. 2609a. PL VI. Pig. 2. 

Well-preserved examples of the stem of Williamsonia gig as are 
rarely met with ; the figure represents the only specimen in 
the British Museum Collection in which any surface-features are 
shown. A similar specimen may be seen in the 'Woodwardian 
Museum, Cambridge (Leckenby ColL, 3STo. 203). The persistent leaf- 
bases are shown as spirally disposed projecting areas recalling the 
appearance of recent Cycadean stems ; the concave termination at 
the top of the specimen probably represents the position of 
a flowering axis such as we know were borne by the stems of 
Williamsonia. The stem measures 9 cm. in length and 5*5 in 
breadth. Pragments of fronds and flowers are associated with this 
piece of stem, and on the reverse side of the specimen there is 
.a good example of a disc like that of 38,785 (PL VIII. Pig. 1). 

Yorkshire. Beeldes Coll . 

V. 3514. PL VII. Pig. 5. 

A part only of the specimen is represented in the figure ; there 
is not enough of the frond preserved to enable one to be quite 
sure as to its identity with Williamsonia gigas or Otozamites 
, acuminatus ; but the rounded edges of the pinnae bases and the 
absence of any definite Otozamites 4 ear 9 point to Zamites as 
the generic type rather than to Otozamites. Cf. Otozamites 
Klipsteini (Dunk.) as figured in pi. vii. of the Wealden Flora} 

V. 2722. Good examples of long fronds, which illustrate the 


1 Seward (95), pi. vii. 
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difference in form and manner of attachment of the apical, median, 
and basal pinnae. The longer central pinnae have a length of 
7*5 cm., those at the base are about 3*5 cm. long, while the apical 
pinnae are longer, more linear, and less pointed. 

Y. 2723. A fine frond similar to Y. 2722. BecMes Coll. 

Y. 3507. Good fronds with broad pinnae showing clearly 
preserved venation ; the pinnae are oblique to the matrix, and 
therefore appear narrower than they really are, and at first sight 
they suggest an Otozamites rather than a Zamites type. Purchased . 

V. 3942. A frond 53 cm. long. This specimen is preserved in 
sandstone, and does not show the details so clearly as many of 
the other examples of this species, but it affords a good illustration 
of the danger of relying too much on the published figures of 
fossil fronds. If this frond were drawn as it appears on the 
sandstone, the pinnae would seem to have broad basal portions 
rapidly tapering towards the apex ; in reality the breadth of the 
pinnae is fairly uniform to within a short distance of the apex, but 
owing to the oblique position of the pinnae in the sandstone matrix, 
a considerable portion of the lower edges is hidden and would not 
be seen in a drawing or photograph. 

38.760. A splendid frond 45 cm. in length, including the 
petiole, which measures 4*5 cm., widening towards the base. 
This frond is unusually complete, showing both the apical and 
basal pinnae. The tips of the pinnae are seen to vary considerably: 
in some the upper and lower margins bend gradually downwards 
and upwards respectively towards the symmetrically placed 
acuminate apex ; in some the apex points upwards ; and in others 
the lower margin of the pinnae is almost straight, while the 
upper margin bends strongly downwards and gives the apex the- 
appearance of pointing slightly downwards. 

Scarborough. 

38.761. Good examples of fronds associated with a flower 
of oval form and closely invested by linear bracts, many of which 
show the obliquely set ramenta, which are frequently met with 
on the bracts of Williamsonia gig as. 
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39,093. Portions of fronds. On tlie same piece of rock there is 
a good impression of a large Fquisetites stem, probably JE. Beam , in 
which tbe leaf-sbeaths are clearly preserved. 1 2 

Bunswiek Bay. Presented by 8. P. Pratt , Esq. 

Other specimens: — Y, 2115 (fronds associated with fragments, 
of dowers), Y. 2887 (pieces of fronds and a peduncle), Y. 3508, 
Y. 3511, Y. 3928, 38,779, 39,200, 39,295 (cf. Saporta’s figures of 
Zcmites claravallensis 2 and Z. Feneonis 3 ). 

b . PiowEmra Axes axd Eloilal Oeoaxs. 

Y. 2723#. Pl. YU. Kg. 2 (and Pl. Y.). 

The figured specimen, which occurs in association with the frond 
shown in PL Y., consists of a flowering axis or peduncle, 16 cm. 
long, covered with compressed bracts bearing ramenta ; the 
peduncle has a diameter of about 3 cm. The summit of the axis- 
was originally occupied by a flower or bud, of which the basal 
portion only has been preserved. One of the best specimens of' 
a branch of this kind I have met with is in the Leeds Museum. 

Becldes Coll. 

46,633. PL YII. Tigs. 1 and 3, and Text-fig. 29. 

Eig. 1 represents part of a peduncle of the same type as that 
shown in Eig. 2, but preserved in such a manner as to show the- 
individual linear bracts, which are identical in surface-markings 
and shape with the involucral bracts of a flower. The central or 
axial part of the peduncle has not been preserved ; the figured 
portion shows the cavity originally occupied by the axis, surrounded 
by very clearly preserved scale-leaves which thickly covered its- 
surface. In Eig. 3 one of the scale-leaves ( x in Eig. 1 ) is shown on 
a larger scale : it has the form of a hollow shell with a compressed 
lozenge-shaped central portion, which was originally occupied by 
the ground tissue and vascular bundles ; the shell no doubt 
represents the more insistent sclerenchymatous hypoderm, the 
surface-striations being the expression of the longitudinal course of 
the bands of mechanical tissue which occurred below the epidermis c . 

1 Yide ante, p. 67. 

2 Saporta (75), pl. xxiii. fig. 1. 

3 Ibid. pl. xx. fig. 3. 
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Portions of two other peduncles occur on the same piece of 
rock; also a very good specimen of a Williamsonia 'head 5 or 
flower. The flower shows the central pyriform and tapering 
•cavity surrounded at the base by the characteristic zone marked 
by radiating lines, and enclosed by numerous linear bracts. The 
specimen is practically identical with that represented in pi. Hi. 
flg. 6 of Williamson’s Memoir. 1 

Several pieces of fronds occur in association with the peduncle 
and flower. 

In Text -fig. 29 we have a sketch of the broken end of the 
axis of the peduncle, shown in Pig. 1, PI. VII., as seen in 
looking upwards along the cavity left on the removal of the 



Iig. 29. Williamsonia gigas (L. & II.). View of the truncated end of the 
peduncle shown in PL VII. Fig. 1. No. 46,633. ( x lj.) 

lower part of the peduncle. In the upper portion ( c in Pig. 1, 
PI. VII.) the axis itself has been preserved, and the truncated 
end is shown in the Text-figure ; the axial portion is elliptical 
in shape, and is surrounded by the linear scale -leaves, which in 
Pig. 1 are seen in surface-view ; these bracts are represented in 
the Text-figure by somewhat crushed shells of hypodermal tissue 
•enclosing spaces bounded on the outside by convex walls, and 
internally, where the bracts are in contact with the axis, by more 
•or less straight walls, as shown in the upper part of the figure. 

38,785. PI. VIII. Pig. l, and 38,784. 

These two specimens, one the reverse of the other, illustrate 
the form of an unusually large example of that part of the floral 
organ which Williamson named the carpellary disc ; the same 


1 Williamson (70). 
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structure has also been figured by Saporta as “ une expansion 
inf undibuliforme . 7 ’ 1 

The disc was originally circular, as we know from other 
specimens, the centre being shown at the base of the figure in 
PL YIII. As seen in surface-view, the disc has the form of' 
a cup-shaped, irregularly striated, carbonaceous membrane, breaking 
up at the periphery into several long and tapering bracts. The 
continuous portion of the disc has a diameter of 8*5 cm. It is 
probable that this organ was originally attached to the summit 
of a Williamsonia flower, but we have no satisfactory evidence 
as to its function. 2 Portions of fronds occur on the same piece 
of rock as the disc' shown in Pig. 1, PL VIII. 

Oolitic Ironstone, Salt wick. Bean Coll. 

V. 2507. Imperfect flowers, in which the scale-leaves show 
the irregular and occasionally anastomosing ridges, which are no> 
doubt due to the presence of strands of hypodermal stereome. 

Bur chased. 

V. 2887. Basal view of flowers, showing bracts and ramenta. 

V. 2887«. A peduncle, 18 cm. long, covered with imperfect 
scale -leaves and terminating in a bud enclosed by scale-leaves 
identical with the involucral bracts of the detached flowers. 
Numerous pinnae occur on the same piece of rock. 

blear Scarborough. BecJdes Coll. 

V. 3512. Similar to V. 2887, with short and broad involucral 
bracts. 

13,512. The impression of a disc with peripheral bracts, similar 
to the example shown in Pl. VIII. Pig. 1 (38,785). 

Haiburn "Wyke. Presented by Dr. Murray. 

Other specimens: — V. 2609. V. 3513 (fragments of flowers and 
fronds), 39,087, 39,094, 39,304, 40,556, 52,559. 


1 Saporta (75), p. 148. 

2 Vide Sewarcl (95), pp. 152, 153. 
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2. Williamsonia pecten (Phillips). 

[Geol. Yorks, p. 148, pi. vii. fig. 22, 1829.] 

(Pl. II. Pig. 7; Pl. III.; Text -figs. 30-35.) 

1828. Zamia Goldicei, Brongniart, Prodrome, p. 94. 

1829. Cycadites pecten, Phillips, Geol. Yorks, p. 148, pl. vii. fig. 22. 

C. pectinoides , ibid. p. 125, pl. x. fig. 4. 

1834. Pterophy Hum pecten, Lindley & Hutton, Foss. Flor. vol. ii. pl. cii. 

1835. ? Zamia taxina , ibid. pl. clxxv. 

1841. Ptilophyllum pecten, Morris, Annals, vol. vii. p. 117. 

P. pectinoideum, ibid. 

1845. P Zamites gracilis , Ehrr, Foss. Flor. "Wurtt. pl. i. fig. 4. 

1848. Ptcrophyllum pecten, Broun, Ind. Pal. p. 1056. 

P. pectinoides, ibid. 

1849. Zamites pecten, Brongniart, Tableau, p. 106. 

Otozamites Goldicei, ibid. 

1850. Pterophyllmn pecten, Unger, Gen. spec, plant, foss. p. 289. 

Cf. Otozamites gramineus , var. Mundce, Morris, Quart. Journ. Geol. 
Soc. vol. vi. pl. xxvi. fig. 7. 

1852. ? Pterophyllmn imbricatum , Ettingshausen, Abh. k.-k. geol. Eeichs. 

Bd. i. Abth. 3, pl. i. fig. 1. 

1853. Pterophyllmn rigidmn, Andrae, Foss. flor. Sieben. pl. xi. fig. 1. 
Zamites gracilis, ibid. pl. xi. figs. 4 and 5. 

1854. Palccozamia pecten, Morris, Brit. Foss. p. 15. 

1861. JDioonites pecten, Miquel, Prod. Syst. Cycad. p. 31. 

1863. ? Palccozamia acutifolia, Oldham & Morris, Pal. Ind. pis. xx. and xxi. 

Cf. Inflorescence of Cycad, ibid. pl. xxxii. fig. 12. 

.1864. Palccozamia pecten, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77, 
pl. ix. fig. 4. 

P. hastida , ibid. 

Otopteris lanceolata, ibid. p. 78, pl. viii. fig. 4. 

1870. Ctenophy Hum pecten, Schimper, Trait, pal. veg. vol. ii. p. 144. 

Williamsonia pecten, Carruthers, Trans. Linn. Soc. vol. xxvi. p. 694, 
W. pecten , Williamson, ibid. p. 674. 

1873. Pterophyllmn pecten , Zigno, Flor. foss. Oolit. vol. ii. p. 15, pl. xxi x . 

figs. 1 and 2. 

Zamites Phillipsii, ibid. p. 46, pl. xxxii. figs. 1 and 2. 

Otozamites Goldicei, ibid. p. 66. 

Cf. O. Heerii , ibid. p. 67, pl. xxxiii. figs. 1 and 2. 

Cf. Zamites Rotzoanus, ibid. p. 39, pl. xxx. figs. 4 and 5. 

1874. ? Zamites speeiosus, Heer, Flor. foss. Aret. vol. iii. (2), pl. xvi. fig. 4. 
.1875. Pterophyllmn pectm, Phillips, Geol. Yorks, p. 226, pl. vii. fig. 22. 

Otozamites gracilis, ibid, p. 224, lign. 52. 

O. Goldicei, Saporta, Pal. Fran$. vol. ii. p. 128, pl. xxv. fig, 1, 

Cf. O. latior (pars), ibid. pl. xxvil 
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1876. ? Ptilophyllum cutchense, Feistmantel, Pal. Ind. pis. iv.-vi. 

1877. ? Ptilozamites acutifolia , Feistmantel, Pal. Ind. (77 1 ), pi. xl. p. 65 ; 

(77 2 ), pi. ii. ; (77 3 ), pi. v. 

? Pti lophyllum cutchense, ibid. (77 s ), pi. vi. 

Of. P. tenerrimum , ibid. (77 1 ), p. 66, pi. xli. 

? Otozmnites gracilis , ibid. (77 3 ), pi. vii. 

? 0. angustifolius , ibid. pi. vii. 

Of. 0. distans, ibid. pi. vii. 

1879. Palceozamia acutifolium , Feistmantel, Pal. Ind# (79), pis. x. etc. 
Ptilophyllum cutchense , ibid. pis. ii. and ix. 

Otozmnites Mislopi, ibid. pi. vii. fig. 4. 

1881. Otozamites angustifolius , Heer, Secc. Trab. G-eoi. Portugal, pi. ix. 
fig. 12. 

1883. Gf. Ptilophyllum oligoneuron, Tenison-Woods, Proe. Linn. Soc. N.B.1V# 
vol. viii. pi. vii. figs. 2 and 3. 

1890. Pterophyllmn pecten, Schenk, in Zittel, p. 223. 

.1892. Williamonia pecten, Fox-Strangways, Tab. Foss. p. 142. 

W. hastula , ibid. 

Cf. Ptilophyllum oUgoneuron , Jack & Etheridge, Geol. Queensland, 
pi. xvi. fig. 2 ; pi. xviii. fig. 11. 

1900. Williamonia pecten, Seward, Manchester Lit. and Phil. Soc. vol. xliv. 
p. 20, i)l. iii. fig. 6. 

Frond pinnate, long and narrow ; uniform in breadth and 
variable as regards the shape and size of the pinnas. The crowded 
pinnae are attached to the upper face of the rachis at a more 
■ or less acute angle ; the bases of the pinnae are either of the 
same breadth as the rest of the lamina and have rounded corners 
or, in some cases, the upper edge of the base is slightly expanded 
as a basal lobe similar to the auriculate base of an Otozamites 
pinna. The pinnae vary in shape : some are short and comparatively 
broad, while others are long and narrow (vide PI. III.), their 
apices are either gradually tapering and acuminate, or the upper 
margin may be almost straight and the lower edge suddenly curved 
upwards to the pointed tip. The veins are spreading at the base 
of the pinna and approximately parallel through the greater part of 
the lamina. The petiole is slightly expanded laterally towards the 
base, which separates by a clean-cut absciss-layer from the stem 
(vide PI. III. Fig. 7). 

The flowers appear to be of the same type as those of 
Williamsonm gig as, but of smaller size, and characterized by the 
shorter and proportionately broader linear acuminate or lanceolate 
bracts. The York Museum contains a specimen very similar to 
that shown in Text-fig. 32. 
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Although, the pinnate fronds, which were named by Lindley & 
Hutton Cycadites pecten and C. pectinoides , have never been 
found in organic union with the type of Williamsonia described 
by Hathorst as W. Leclcenbyi , l there can be little, if any, doubt 
that the latter is the dower of the plant which bore the well- 
known pinnate leaves long known by Phillips’ name Pterophyllum 
pecten. The constant association of the small species of Williamsonia 
with these fronds is in itself a strong argument for their specific 
identity. The extremely variable form of the fronds is at once 
apparent if we examine carefully the numerous examples of 
this species in the various British and Continental collections. 
Tn addition to the specimens in the British Museum illustrating 
the frequent association of various forms of Willimnsonia pecten on 
one piece of shale, equally instructive examples may be seen in 
the Museums of Scarborough, York, and Manchester. One slab 
of rock in the Scarborough Museum shows about thirty fronds, 
in which there is considerable variation in the breadth of the 
pinnae. Specimens in the Manchester Museum also demonstrate 
the variability of the species : one frond 24cm. in length bears, 
pinnae with bluntly rounded bases and the upper basal edge 
distinctly lobecl ( auric ulate) (cf. V. 3516, etc.), and in close 
association with this occur other examples in which the pinnae 
are smaller and without a basal lobe. The fossils originally 
named by Brongniart Zamia Goldicei , and afterwards figured by 
Saporta as Otozamites Goldicei , 2 3 are, I have no doubt, specifically 
identical with Williamsonia pecten ; but the latter name is very 
much better known, and the form of frond to which the 
designation pecten was first applied represents the more typical 
form. A Liassic Otozamites described by Lignier from Hormandy 
as 0. Apperii 3 may also be compared with Williamsonia pecten ; 
the pinnae are slightly lobed at the base, and, as Lignier points, 
out, they resemble Otozamites Goldicei . 

An important question is the affinity of several Cycadean fronds 
from Indian beds, which Feistmantel included in the genus 
Ptilophyllum, proposed by Morris in 1840, with the English fronds 
usually referred to Pterophyllum , and now spoken of as Williamsonia 


1 Kathorst (80 2 ). 

2 Saporta (75), pi. xx. fig. 1. 

3 Lignier (95), p. 22. 
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pecten . Morris defined PtUophyllum as follows: “ Fronds pinnate, 
pinnse closely approximated, linear, lanceolate, more or less 
elongate, imbricate at the base, attached obliquely ; base semi- 
circular or rounded ; veins equal, slender, parallel.” 1 In this 
diagnosis there is nothing to justify a separation from the type 
represented by WiUiamsonia pecten. I have no hesitation in 
expressing the opinion that there is practically no difference 
between such fronds as PtUophyllum cutckense , Morr., P. tenerrimum , 
Feist., P. acutifolium , Morr., and WiUiamsonia pecten. 

A careful examination of Morris 5 type-specimen of PtUophyllum 
catchense (in the Museum of the Geological Society of London), 
and of several other Indian specimens in the British Museum, has 
convinced me that a generic separation of the Indian and European 
fossils serves to mislead and indicates a distinction which does 
not exist. It is by no means certain that the two sets of fossils 
are specifically identical ; probably they are not, but there is at 
least no difference worthy of generic rank. In several instances 
there has been a tendency to exaggerate the difference between 
the Gondwana floras and the floras of corresponding age in Europe. 

The occurrence of WiUiamsonia flowers in the Indian beds, and 
the existence of Cycadean stems like that shown in Text-fig. 30, 
demonstrate the close correspondence, as regards some members 
of the Cyeadales, between Indian and European plants during 
the Mesozoic period. The specimen shown in Text-fig. 30 is of 
interest as affording an example of a stem from India, which 
presents a very close agreement with a typical Cycadean trunk. 
The surface of the trunk (A) is covered with persistent leaf-bases, 
to which fronds of the type PtUophyllum cutchense were attached ; 
in a section of the stem (B) a large pith is seen to occupy the axial 
region, and this is surrounded by a zone of secondary wood, which 
appears to differ from the characteristic wood of existing Cyeads 
in having a more compact structure. The broad parenchymatous 
medullary-rays form a striking feature in the wood of a recent 
Cycad, but in the Indian stem, so far as it is possible to examine 
the structure in detail, the medullary-rays are narrow, and more 
like those of Conifers than Cyeads. The lozenge-shaped areas 


1 Morris, in Grant (40). 






Fig. 30. — Cycadean stem from India. From a specimen in the 
British Museum. (Nat. size.) 

A. Side-view of the stem clothed with leaf-bases. 

B. Transverse section, showing the axis of the stem and n um erous leaves. 





WILLIAMSONIA. 


195 


I hope to describe elsewhere, and in more detail, the 
‘structure of this Indian fossil, which is of considerable interest 
as throwing light on the nature of the stems which bore some 
of the best known Cycadean fronds. Before describing the 
English specimens of Williamsoma pecten , a brief account may be 



Fig. 31. — ‘ Pterophyllum Hgidimiy And. (= ? Willimnsonia pecten), from 
Steierdorf, Banat. From a specimen in the British Museum. No. 41,438. 


given of a few foreign examples, which are of importance as 
affording evidence in favour of the close similarity or identity of 
the Yorkshire species and well-known types of fronds from India 
and Austria. 


Text-fig. 31. 

The figure represents a small piece of a frond from Steierdorf 
named by Andrae Pterophyllwm rigi&um ; 1 it has the same form as 




Fig. 32 . — 1 Ptilophyttum cutchense ,’ Morr., from the Bajmahal Hills, India. 

B. Basal pinnee. No. Y. 2609 a, 

A. Larger pinnae (slightly enlarged). No. V. 2609. 


1 Andrae (53), pi. xi. fig. 42. 
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the specimens of William soma pectcn shown in PL III* Pig* 4 and 
in PL III* Pig* 6, but there is no indication of any aurieulate 
upper edge at the base of the pinnee . The "veins in Andiae s 
specimen should have been drawn rather more spreading or oblicpie 
to the edge of the lamina in the basal portion of the pinnee. This 
plant, I believe, is specifically identical with Willmnsoma peeten. 

Text-fig. 32. 

These two drawings represent portions of fronds of the Indian 
species figured by Morris, Oldham & Morris, and Fiestmantel as 
Palcsozamia cutehensis or Ptilophylluni cutchense from the llajmahal 
Hills. The small basal pinnm (B) have the upper edge of the base 
free, and agree precisely in this respect with the small basal piiince 
of Willmnsoma peeten (cf. Text-fig. 33). Pig. 32a shows the 
lower portions of a few pinnae attached to the rachis ; each pinna 
is 1*4 cm. long and 3mm. broad; the veins are slightly spreading 
from the base and diverge at the apex, being repeatedly branched 
as they pass through the lamina. The drawing was made from 
one of several fronds preserved in unusual perfection in a siliceous 
rock, where they occur in association with Dictyozamites } 

There is a close resemblance between the Portuguese frond from 
Cape Mondego figured by Morris 2 and by Heer 3 respectively as 
Otozamites grammms , var. Mundce, and Otozamites angustifolius , 
and some of the examples of Willmnsoma peeten ; the original of 
the drawing given by Morris and copied by Heer is in the British 
Museum Collection ( 41 , 371 ). It is not improbable that the English 
specimens from the Stonesfield Slate named by Bindley & Hutton 
Zamia taxina are specifically identical with the East Yorkshire 
plant. 

Specimens of Willmnsoma peeten are abundantly represented in 
collections of English Jurassic plants, more particularly in the 
Museums of Scarborough, Cambridge, Newcastle, and Manchester. 
In the Natural History Museum, Paris, there is an example of this 
species labelled Otozamites Irevifolms , from Scarborough, the gift 
of Hr. Mantell. 


1 Feistmantel (76), pis. v. and vi., etc. 

2 Morris, in Sharpe (50), pi. xxvi. fig. 7. 

3 Heer (81 l ), pi. ix. fig. 2. 
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a, Phones. 

48,732. PL HI. Pig. 1. 

The figure shows a small portion of a specimen 11*5 cm. in 
length. This affords a good illustration of the narrow form of 
leaf with very small pinnse, similar to the typ>e figured by Lindley 
nod Hutton as PterophjUum peeten} 

V. 3517. PL III. Pig. 2. 

This example illustrates a somewhat different form of frond, 
in which the pinnse are short and relatively broad; the breadth 
of the specimen, which has a length of 14 cm., is very uniform. 
At the base the pinnse measure 4 mm. in length, and those at 
a higher level have a length of 1*3 cm. ; the segments have 
rounded bases, and are attached along the middle of the upper 
face of the rachis. A piece of a leaf having much narrower pinnse 
occurs in close association with the example shown in the figure. 

Upper Shale, Scarborough. 

V. 3519. Pl. III. Pig. 3. 

The figure represents the apex of a frond 30 cm. long and 
*5*5 cm. broad; there are several other leaves of this species on 
the same piece of rock, some of them agreeing with the specimen 
shown in Pig. 2. These pinnae (Pig. 3) are fairly broad, and 
in some of those nearer the lower part of the frond the upper 
edge of the base is slightly lobed or * eared.’ The apices are 
acuminate, the lower edge of the pinnae being more strongly 
curved towards the tip than the upper. There is a close 
resemblance between the apex of the frond, as shown in the 
figure, and that of Otozamites grammeus , Phill., 1 2 but in Phillips’ 
specimen (now in the Leckenby Collection, Cambridge, Ho. 216) 
the pinnse are of the Otozamites type. Several other fronds occur 
-on the same slab with that of Pig. 3. Labelled by Lean Otopteris 
Zanceolata. 

Lower Shale, Scarborough. Bowerlanh Coll. 


1 Lindley & Hutton (34), pl. cii. 

2 Phillips (75), p. 223. 
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39,284. PL III. Pigs. 4 and 5. 

Pig. 4 represents a small piece of a frond which, occurs on 
a large slab of rock in association with between thirty and forty 
other examples, of which the pinnae vary considerably in size and 
shape. The upper edge of the base of the long and narrow pinnae 
shown in Pig. 4 is slightly lobed, but in some of the pinnae the 
auriculate base is much more evident. The veins are somewhat 
spreading at the base, and inclined at an oblique angle to the upper 
margin of the pinnae, but their general course is parallel to the 
long axis of the segments. Cf. Pterophyllum rigidum as figured 
by Andrae, 1 and Text-fig. 31. 



Fig. 33. — The base of a frond of Williammiia pecten (Phill.). 

No. 13,515. (Nat. size.) 

In Pig. 5, PL III. we have a form of frond similar to that 
shown in Pig. 1, but this specimen no doubt represents a young 
leaf which is not fully expanded, and in which the segments 
are slightly imbricate in their arrangement, as in the fronds of 
many recent Cycads. Similar examples of young and narrow 
fronds, showing an imbricate vernation, may be seen in the 
Museum of Practical Geology, Jermyn Street, London, and in 
the Newcastle Collection. Some of the fronds associated with 
the figured specimens are of the type shown in Pig. 2 ; others are 


1 Andrae (53), pi. xi. fig. 1. 
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Identical with the type named hy Bean Otopteris lameolaius , and 
by Phillips Otozmnites gracilis. 1 Gf. Pig. 5 and a drawing of 
PMlopliyUum cutchense given by Peistmantel 2 in pi. xii. fig. 4 
of his Flora of Kadi. 

Scarborough. Bean Coll . 


Fig. 34. — Wittiamsonia peeten (Phill.). V. 3795. (J nat. size.) 


’ Phillips (75), p. 224. The original of Phillips’ figure is in the Leckenby 
Collection, Cambridge. 

2 Feistmantel (76). 



200 


WILLIA3IS0NIA. 


13,515. PL III. Pig. 7. 

Tlie base of a petiole, showing the clean-cut surface along which 
the absciss layer was formed, cutting of the leaf from the persistent 
portion of the petiole which remained attached to the stem. The 
broad part of the leaf-stalk immediately above the base presents 
a characteristic wrinkled appearance. 

Text-fig. 34. 

Y. 3795. Several good fronds with very broad pinnae of the 
form shown in Pigs. 3 and 6, PI. III. The larger fronds are so 
placed on this slab of rock as if converging towards a common point, 
suggesting their original arrangement when attached to the stem. 
In one corner of the rock there are portions of much smaller fronds 
with narrower pinnae attached to an imperfectly preserved stem. 
The foot-rule placed against the slab of shale shows the actual size 
of the fronds. Also fragments of Brachyphyllum mamillare. 

39,285. PL III. Pig. 6. 

Part of a frond 8 cm. long. This specimen illustrates the broad 
type of pinna in which the base does not appear to be aurieulate. 

Scarborough. Bean Coll . 

Y. 2510. A large slab with several fronds of W. pecten and 
some twigs of Brachyphyllum mamillare . Labelled by Eean 
Otopteris lanceolata ; this species, instituted by Phillips, is in all 
probability identical with 0 . acuminatus, and has nothing to do 
with W. pecten . 

Lower Sandstone, Scarborough. 

Y. 2619. A frond 24 cm. long and 1*5 cm. broad, bearing 
closely crowded, obliquely set, narrow pinnae. Cf. 2889 a. 

Beckles Coll . 

Y. 2889#. Several good examples of long and narrow fronds 
with closely set pinnae ; also part of a large frond with pinnae 
in which the base is slightly aurieulate at its upper edge. 

Y. 3282. Two large slabs with numerous fronds illustrating 
the variation in the size and form of the pinnae ; some isolated 
bracts of flowers also occur in association with the fronds. 

Y. 3516. In one frond the pinnae are long and narrow, like 
those shown in Pig. 4, PL III., with spreading veins at the base 
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and slightly broader and auriculate at the upper edge. Pinnae 
4*5 cm. long. Other fronds with shorter and broader pinnae, more 
like those shown in Pig. 2, PL III. 

V. 3518. Proud similar to that of Fig. 2, PL III., associated 
with others having narrower pinnae. 

V. 3589. Small frond of the type represented in Pl. HI. 
Pig, 1 ; the basal pinnae as in Pig. 32, B. 

Presented by Dr. F. Corner* 

10,312. Similar to Pig. 6, PL III.; labelled by Hathorst 
Otozcmiites gracilis . 

40,689. A frond of this species with narrow pinnae, labelled 
Otozamites Goldimi. 

Other specimens ; — V. 2633 (small form), V. 2889 (cf. Pig. 5, 
PL III.), Y. 2895, V. 3283, Y. 3515 (cf. Pig. 1, PL III.), Y. 3590, 
12,405, 39,095, 39,286, 40,522, 46,660, 52,568 (cf. PL III. 
Pig. 2), 52,939. 



Fig. 35 . — WUUcimsonia pccten (Phill.). Iso. 39,334. (Hat. size.) 

b. Plowees. 

Y. 3284. PL III. Pig. 8. 

A well-preserved disc showing a prominent central boss and 
breaking up peripherally into several imperfectly preserved bracts. 
Several fronds in close association with the disc. 


202 


AXOHOZAMITES. 


Y. 3688. Pl. II. Pig. 7 (slightly enlarged). 

A side-view of a disc similar to Y. 3284, shown in surface-view 
in Eig. 8, PI. III. The sides of the central dome-shaped portion 
are marked by a series of rather prominent ridges, between which 
occur pairs of slight depressions, indicated in the drawing by 
black dots representing small patches of carbonaceous matter. 

Depth of the disc from the summit of the dome - shaped 
projecting portion to the end of the bract = 4 cm, 

39,334. Text-fig. 35. 

The surface-view of the base of a flower; a small raised boss 
occupies the centre, which is surrounded by a slightly depressed 
area succeeded by a raised rim ; beyond this the surface is covered 
with a fine reticulum, of which the meshes or polygonal areas 
become more elongated towards the periphery, where they pass 
into radiating ridges. Cf. Williamsonia Carruthersi , Sew. 1 

39,094. Part of a disc with bracts'; the latter shows very 
clearly the irregular striations similar to those which characterize 
the bracts in Williamsonia gig as, and due, no doubt, to the presence 
of strands of hypodermal strengthening tissue. 

39,296. Two discs and fifteen marginal bracts. Cf. Williamsonia 
gigas (PL VIII. Eig. 1). Portions of fronds occur on the same 
piece of rock. 

Genus AN OMOZ AMITES, Schimper. 

[Trait, pal. veg. vol. ii. p. 140, 1870.] 

The genus Anomozmnites may be thus defined : — 

Erond comparatively small, linear, or tongue -shaped, usually 
divided into segments which present a more or less obvious 
difference in breadth, separate or confluent at the base, attached 
laterally to the rachis, and never entirely covering the upper face 
of the frond axis ; the segments bluntly rounded or truncate- 
distally; veins simple and parallel, generally at right angles to- 
the rachis. 


1 Seward (95), pl. x. fig. 4. 
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The differences between this genus and Pteropliylhm and 
Nilssonia were discussed in the second volume of the Wealden 
Flora , and need not be considered here. 

There is, however, one point of importance as regards the 
probable systematic position of Anomozamites. Nathorst has given 
a description of some specimens which afford trustworthy evidence - 
of the association of a Williamsonia type of flower with Anomo- 
zamites fronds . 1 The restoration which he gives of the plant 
indicates a habit different from that of Williamsonia gig as ; the 
stem is repeatedly branched cliehotomously, and in each fork there 
is a single flower of Williamsonia angustifolia , Nath ., 2 the fronds- 
being of the type Anomozamites minor (Brongn.). The specimens 
on which the restoration is based are in the Palseobotanical 
Museum, Stockholm ; an examination of them a few years ago 
led me to agree with Professor Nathorst in his interpretation of 
the habit of the plant. Nathorst’s evidence enables us, therefore, 
to include Anomozamites as another member of the Bennettiteae, 
closely allied to Williamsonia gig as in the form of the reproductive 
organs, but differing from that type, as also from Williamsonia 
pecten , in the form of the fronds and in the habit of the stem. 

The linear shape of the leaf of Anomozamites and the unequal 
segments suggest a comparison with the fronds of Polypodium 
irioides , Lam. ; it is of some interest to find that more than one 
type of Mesozoic Cycadean frond may be fairly closely matched 
with the leaves of recent ferns. These resemblances, although of 
no very great value in themselves, are of interest as additional 
links connecting the Cycadales and Pilices, which it is believed 
represent phyla of the plant kingdom descended from a common 
stock of remote antiquity. 

The resemblance between Anomozamites and Pterophijlhm has 
led Potonie 3 to unite the two genera, regarding the former as 
a synonym of the latter; for the present, at least, it is probably 
the better plan to retain both generic terms. 


1 Nathorst (88), p. 362. 

2 Natborst (SO 2 ), pi. viii. figs. 8-10. 

a Potonie (99), p. 281. 
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Anomozamites Missoni (Phillips). 

[Geol. Yorks, p. 147, pi. viii. fig. 4, 1829.] 

(Text-fig. 36.) 

1829. Aspleniopteris Missoni, Phillips, Geol. Yorks, p. 147, pi. viii. fig. 4. 

1833. TterophyUum Missoni , Lindley & Hutton, Foss. Flor. pi. lxvii. fig. 2. 

P. minus, ibid. pi. lxvii. fig. 1. 

1841. TterophyUum Nilssoni, Morris, Annals, vol. vii. p. 118. 

P. minus, ibid. 

-1848. TterophyUum majits, $ var. minus, Bronn, Ind. Pal. p. 1056. 

1849. Pterophyllum Nilssoni, Brongniart, Tableau, p. 106. 

P. minus, ibid. 

1850. TterophyUum minus, Unger, Gen. spec, plant, foss. p. 292. 

1854. Pterophyllum Missoni, Morris, Brit. Foss. p. 19. 

P. minus, ibid. 

1864. Tteropliyllim Missoni, Leckenby, Quart. Journ. Geol. Soc. vol. xx. 
p. 76. 

P. minus, ibid. p. 78, pi. ix. fig. 2. 

1867. Cf. TterophyUum inconstans, Schenk, Flor. Grenzsch. pi. xxxvii. 
figs. 5—10. 

1870. Anomozamites Lindleyanm, Schimper, Trait, pal. veg. vol. ii. p. 141. 

1873. Pterophyllum Missoni, Zigno, Flor. foss. Oolit. vol. ii. p. 22, 
pi. xxix. fig. 3. 

P. minus, ibid. p. 23. 

1875. TterophyUum Missoni, Phillips, Geol. Yorks, p. 227, pi. viii. fig. 4. 

P. minus, ibid. p. 228. 

1888. Cf. Anomozamites minor , Hathorst, Ofvers. k. Yet. Akad. Forli. 1888, 
p. 362. 

1892. Anomozamites Lindlcyanus, Fox -Strang ways, Tab. Foss. p. 136. 

Type-specimen. The type-specimen of Phillips is in the York 
Museum. 

Frond linear or broadly lanceolate ; the lamina may he almost 
entire or divided into distally truncate segments varying considerably 
in breadth ; the apex is obtuse, and the lamina is usually entire at 
the distal end of the frond. The veins are more or less at right 
angles to the rachis, and are either simple or diehotomously 
branched ; the branching may occur close to the rachis or in any 
part of the lamina. 

Phillips’ figure, which is somewhat crude, represents the type- 
specimen half the natural size ; the veins are indistinct. Some 
forms of Anomozamites Nilssoni exhibit a fairly close agreement 
with the fronds of Nilssonia compta , hut the segments of the 
latter species are usually more oblique to the axis of the frond, and 
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their apices are more sharply pointed and less truncate than the 
divisions of the lamina in Anomommites Missoni. 



Fig. 36 . — Anomozanntes Missoni (PliilL). No. 39,306. (Nat. size.) 

There are some good specimens of this species in the Museums 
of Cambridge, Scarborough, and Manchester. One example in 
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the Scarborough Collection is unusually perfect; the frond has 
a length of 12 cm., and in the middle the leaf is 1*9 cm. broad; 
the veins are very indistinctly shown, as is frequently the case 
in leaves of this species. 

The fronds figured by iSTathorst from the Bhsetic of Sweden 
.as Anommamites gracilis 1 appear to be very similar to those of 
A. Missoni , but they are probably not specifically identical. 

39.306. Text-fig. 36, 

This specimen illustrates the striking inequality in the segments; 
:at the apex the lamina is entire and obtusely pointed; in the 
middle and basal portions the lamina is broken up into segments 
resembling in shape those of Mlssonia compta , but differing in 
their finer texture as well as in their straighter terminations, 
in the less curved upper edge, and in the venation. The veins 
in this specimen are not shown quite accurately in the figure; 
if examined closely they are seen to fork fairly often, as in 
Tcenioptens. Labelled by Bean Pterophyllum Nilssoni . 

Bean Coll. 

39,218. The apex of a leaf preserved in ironstone. Labelled 
by Bean Taniopteris vittata. 

Scarborough. 

10,313. A leaf showing a more tapered and pointed apex than 
in 39,306 (Text-fig. 36). Veins hardly visible. 

Gristhorpe Bay. Mantell Coll. 

39.307. Leaf 19cm. long; also a smaller leaf on the same 

piece of shale. The veins are clearly seen, forking either close 

to their origin or in different parts of the lamina. 

13,509. Small and fairly well-preserved frond. 

Gristhorpe Bay. 

52,568. An impression of a single leaf in sandstone, associated 
with a very good specimen of Ginkgo digitata . 

Scarborough. Bowerlank Coll. 

Other specimens : — 8370, 39,301. 


1 Nathorst (78 2 ), pi. xii. figs. 4-12; (78 1 ), pi. xv. fig, 15. 
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CYCADALES OF DOUBTFUL AFFINITY. 

Genus OTOZAMITES, Braun. 

[Braun, in Munster, Beit. Betrefact. Heft vi. p. 36, 1843.] 

1. Otozamites Beam (Bindley & Hutton), 
la. Otozamites, sp., cf. 0. Beam. 

2. Otozamites Bunburyanus, Zigno. 

3. Otozamites graphicus (Leckenby, ex Bean MS.). 

4. Otozamites acuminatus (Bindley & Hutton). 

5. Otozamites parallelus, Phillips. 

6. Otozamites obtusus (L. & H.), var. ooliticus, mihi. 

7. Otozamites Feistmanteli, Zigno. 

An account of the history of this genus was given in the second 
volume of the Wealden Flora. 1 We have no evidence as to the 
nature of the reproductive organs of Otozamites, hut it may be 
safely regarded as a Cycadean plant bearing a closer resemblance 
to ferns in the form and venation of the pinnules than is the 
case with the majority of recent species of the Cycadaceae. 

1. Otozamites Beani (Bindley & Hutton). 

[Foss. Flor. vol. i. pi. xliv. 1832.] 

(PL I. Figs. 3 and 4 ; PL II. Fig. 3.) 

1832. Cyelopteris Beam, Lindley & Hutton, Foss. Flor. pi. xliv. 

1836. Adiantites Beani , Goppert, Foss. Farm. p. 223. 

1838. Cyelopteris Beani, Sternberg, Flor. Vorwelt, vii. p. 67. 

1848. Cyelopteris Beani, Broun, Ind. Pal. p. 376. 

1849. Otozamites Beani, Brongniart, Tableau, p. 106. 

1850. Cyelopteris Beani, linger, Gen. spec, plant, foss. p. 98. 

1854. Cyelopteris Beani, Morris, Brit. Foss. p. 7. 

1864. Otopteris mediana, Leckenby, Quart. Journ. Geol. Soe. yoI. xx. p. 78, 

pi. x. fig. 2. 

0. Beani, ibid. p. 76. 

1865. JDidymoeklcena Beani, Ettingsbausen, Farnk. Jetztwelt, p. 216. 

1869. Otopteris Beani , Schimper, Trait, pal. xeg. vol. i. p. 483. 


1 Seward (95), p, 56. 
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1870. Otopteris Beam , ibid. vol. ii. p. 175. 

1875. Otopteris Beam, Phillips, Geol. Yorks, p. 220, lign. 45. 

0. Beam , Saporta, Pal. Fran^. vol. ii. p. 128, pi. xxv. fig. 2. 

0, marginatus , ibid. p. 168, pi. eix. fig. 1. 

1881. Otopteris Beani, Zigno, Flor. foss. Oolit. vol. ii. p. 104. 

? 0. Carnots# , ibid. p. 95, pi. xxxvii. figs. 3 and 4. 

Sphen ommites medianus , ibid. p. 109. 

1892. Otozamites Beani , Fox-Strangways, Tab. Foss. p. 139. 

Type-specimens. Type of Cyclopteris Beani , L. & H., in the* 
Scarborough Museum; type of Otopteris mediana, Leckenby, in 
the 'Woodxvardiau Museum, Cambridge (No. 235). 

Frond pinnate, long, narrow, and of uniform breadth, tapering 
gradually towards the slender apex. Pinnae short and broad, 
varying in shape from broadly oval with bluntly rounded apices to 
deltoid or suborbicular in the lower part of the frond (PL I. Fig. 4), 
and narrower, longer, and more lanceolate in the distal portion of 
the frond (PL I. Fig. 3). The pinnae are alternate and in part 
imbricate, attached by the lower part of the auriculate base to 
the upper face of the rachis, which is usually hidden by the 
overlapping auriculate bases of the pinnae. Veins numerous, 
repeatedly forked and spreading from the base. 

The specimen which Leckenby referred to a distinct species, 
Otopteris mediana (No. 235 in the Leckenby Collection, Cambridge), 
is, I believe, specifically identical with O. Beani \ L. & H. In 
a note written on a specimen in the Leckenby Collection Nathorst 
also expresses this opinion. A somewhat similar type of Otozamites 
is represented by the "Wealden species, O. Klipsteini (Dunk.), of 
which the British Museum possesses a fine series. 1 

This is one of the most striking species among the Yorkshire 
plants ; it is usually placed among the Cycads, but in the absence 
of any information as to either stems or flowers we have no 
proof of its Cycadean nature. It is in all probability correctly 
included in the Cycadales ; the form of the leaves recalls that 
of recent Cycads, but there is no living species of which the 
pinnae bear more than a distant resemblance to those of Otozamites 
Beam. It is interesting to find a close agreement between the 
fronds of this fossil form and those of a recent fern, Anemia 
rotundi folia, Sehracl. ; the habit of the leaf, the shape and venation 


1 Tide Seward (95), pi. vii. 
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of tlie fern, exhibit a greater likeness to Qtommites Beani than 
is presented by any recent Cycacl. 'While believing this Jurassic 
plant to be a member of the Cycadales, I would draw attention 
to the fact that the fronds exhibit more marked fern -like 
characters than are found in recent Cycadean leaves. The 
Palaeozoic Cycadofilices have made us familiar with the union of 
Pilicinean and Cycadean features, and traces of the common 
origin of the Perns and Cycads are exhibited by the Mesozoic 
genus Bennettites . In the frond of Otozamites Beani we have, 
I believe, a further indication among Jurassic Cycadean plants 
of the close relationship of Perns and Cycads, which is more 
faintly revealed in the recent species of these two groups. 
Among recent Cycadean fronds which bear most resemblance to 
Otozamites Beani may be mentioned Zamia furfur acea, Ait., and 
allied forms. 

40,568. PI. II. Pig. 3. 

A large slab of shale with two fronds about 20 cm. long, and 
parts of others. The longest pinna has a length of 3*5 cm. 
and a breadth of 1*7 cm. The pinnee are attached to the upper' 
face of the rachis by the lower edge of the base, the lobed 
upper edge being free and often overlapping the next higher 
pinna ; the veins are well marked, spreading from the point of 
attachment, and frequently forked. The pinnae shown in the 
figure have somewhat more pointed apices than in some of 
the specimens of this species. Of. Zigno’s figures 1 (pis. xxxv. 
and xxxvi.) of 0. Molinianus , Zign. 

Lower Shale, Scarborough. Bean Coll, 

39,214. PI. I. Pig. 4. 

The basal part of a frond, bearing deltoid pinnse with 
upward-directed tips ; the basal pinnse are broader in proportion 
to their length than those shown in Pig. 3. These pinnae are 
broader than the corresponding pinnae in Zigno’s specimens of 
Otozamites Molinianus. 

Scarborough. Bean Coll . 


1 Zigno (73). 
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46,634. PL I. Pig. 3. 

The -whole frond, preserved in sandstone, has a length of 21cm., 
the apical portion only being shown in the drawing ; the lower 
p inn ae measure 2*5 cm. in length and 1*5 cm. in breadth | they 
differ slightly from those in 40,568 in having somewhat less 
pointed distal ends. The apex of the frond bears a fairly close 
resemblance to that of Otozamites Klipsteini , of Wealden age. 1 

Scarborough. Bowerbanlc Coll . 

13,500. A good impression in sandstone, showing a petiole 
9 cm. long; of the same form as 40,568. CL Otozamites Canossm 
as figured by Zigno, pi. xxxvii. figs. 3 and 4. 

Presented by Dr, Murray . 

40,558. A fragment of a frond similar to 40,568. 

la. Otozamites, sp., cf. O. Beani (L. & TL). 

(Text-figs. 37 and 38.) 

The portion of a frond shown in Pig. 37 is from the specimen 
figured by Young & Bird, and now in the Whitby Museum. It 



Fig. 37. — Otozamites , sp. From a specimen [figured by Young & Bird (28), 
pi, ii. fig. 8] in the ‘Whitby Museum. (Nat. size.) 

is difficult to determine its exact position, but the specimen is 
interesting as the oldest figured example of a British Otozamites 
frond. 


1 Seward (95), p. 60. 
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39,278. Text-fig. 38. 

This fragment, labelled by Bean Paehjpteris lanceolate probably 
belongs to a frond of Otozamites Beam . Compare the terminal 
portion of a frond figured by Linclley & Hutton. 1 

Oolitic Shale, Saltwick. Bean Coll . 



Fig. 38 . — ? Otozamites , sp., cf. 0. Beam. (No. 39,278.) 


2 . Otozamites Bunbaryaims, Zigno. 

[Riv. Accad. Sci. Padova, p. 11, 1853.] 

(PI. II. Pigs. 4 and 5.) 

1853. Otozamites Bunburyanus , Zigno, Riv. Accad. Sci. Padova, p. 11. 

1864. Otopteris tenuata, Leckenby, ex Bean MS., Quart. Journ. Geol. Soc. 
vol. xx. p. 79, pi. ix. fig. 3. 

1868. Otozamites Bunburyanus , Zigno, Cicad. foss. Oolit. p. 9, figs. 4 and 5. 
1870. Otozamites Bunburyanus , Schimper, Trait, pal. veg. vol. ii. p. 174. 
1875. j Otozamites tenuatm , Phillips, Geol. Yorks, p. 221, lign, 46. 

0. Bunburyanus , Saporta, Pal. Frant^. vol. ii. p. 128, pi. xxv. 
figs. 3 and 4. 

1879. ? Otozamites Bunburyanus , Feistmantel, Pal. Ind. pi. vii. figs. 5-8 ; 
pi. xvi. fig. 2. 

1881. Otozamites Bunburyanus , Zigno, Flor. foss. Oolit. vol. ii. p. 102, 
pi. xxxviii. 

1891. Otozamites Bunburyanus, Saporta, Pal. Framj. pi. ccxcviii. fig. 1. 

1892. Otozamites tenuatm , Fox- Strang ways, Tab. Foss. p. 140. 

Type-specimen. Type of Leckenby’s Otozamites tenuatus in the 
Woodwardian Museum, Cambridge (No. 232). 

Prond pinnate ; pinnae orbicular, alternate, attached to the upper 
face of the rachis, which is hidden by the imbricate auriculated 


1 Bindley & Hutton (32), pi. xliv. 


212 


OTOZAMITES. 


upper edges of tlie bases of the pinnae. Yeins spreading* from, the- 
bases of the segments, as in Otommites Beani. 

Otommites Bunluryanus agrees in many respects with 0. Beani , 
but differs in the smaller size and more rounded or orbicular form 
of the pinnae ; the long narrow fronds may be compared with 
those of certain ferns, e.g. Nephrolepis Buffii. Some of the 
Italian specimens referred by Zigno 1 to Otommites Trevisani may 
be compared with 0. Bunburyanus. The reproductive organs and 
stems are unknown, blit in all probability this plant represents 
another example of the combination of Cycadean and Filicinean 
characters. 

The frond figured by Brongniart 2 from a Trench locality as 
Filieites Desnoyersii and afterwards as Fecopteris Besnoyersii 3 may 
be compared with Otommites Bunburyanus , but the two plants 
are probably not specifically identical. 

The Museums of Cambridge (Leekenby Coll.), York, and 
Manchester contain interesting specimens of this species. 

39,207. Pl. II. Figs. 4 and 5. 

The figures represent portions of two fronds. The specimen 
shows several fronds converging towards one point, suggesting 
their preservation in a position similar to that which they occupied 
when attached to the stem. The pinnae, orbicular or suborbicular 
in shape, vary but slightly in size in a length of frond of 12 cm. 
The rachis is broad, and bears the pinnse obliquely attached to 
its upper face ; in some places the pinnae are distinctly imbricate, 
in others separate. The veins are clearly shown spreading from 
the base and occasionally forked. The fronds vary in breadth 
from *6 to *9 cm. 

Lower Shale, Scarborough. Bean Coll. 

39,207a. Portions of six fronds, slightly broader than in 
39,207 (Fig. 4). 

39,2075. Similar to 39,207a and 39,207 ; labelled by Bean 
Otopteris ienuata . 

40,467. Four specimens from “ Scarborough.” 


1 Zigno (81), pl. xxxvii. figs. 7 and 8. 

2 Brongniart (24), pl. xix. fig. 1. 

3 Brongniart (28 1 ), p. 59 ; (49), p. 105. 
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8. Otozamites grapMcus (Leckenby, ex Bean MS.)* 

[Quart. Journ. Geol. Soc. yoI. xx. p. 78, pi. viii. fig. 5, 1864.] 

(PL I. Pig. 2 ; Pl. II. Pig. 6.) 

1824. FUicites BucMandi , var. /3, galllca , Brongniart, Aim. Sci. nat. vol. iv. 
p. 422, pl. xix. fig. 3. 

1864. Otopteris graphic# , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 78, 
pl. viii. fig. 5. 

1870. Otozamites grapMcus , Scbimper, Trait, pal. veg. vol. ii. p. 170. 

1875. Otozamites grapMcus , Phillips, Geol. Yorks, p. 222, lign. 49. 

0. grapMcus , Saporta, Pal. Frang. vol. ii. p. 153, pl. ciii. figs. 2 and 3. 

0. recurrens , ibid. p. 146, pl. ci. figs. 2 and 3. 

Of. 0 . Terquemi , ibid. pl. xcix. fig. 4. 

1881. Otozamites grapMcus, Zigno, Flor. foss. Oolit. vol. ii. p. 75. 

1892. Otozamites grapMcus, Fox-Strangways, Tab. Foss. p. 139. 

Type-specimen . Leckenby Collection, Cambridge (Ho. 215). 

Frond pinnate ; pinnae more or less falcate, attacked alternately 
to the upper surface of the rachis, characterized by the strongly 
auriculate upper edge of the base; veins spreading in the basal 
portion of the segments and slightly oblique to the upper edge of 
the rest of the lamina ; apices acuminate and directed upwards. 

The species Otopteris grapMca is mentioned by Bronn 1 2 in 1848 
•and by Morris 3 in 1854, but these authors refer to the specific 
name instituted by Bean in manuscript, without publication ; 
the first description and illustration of the species under Bean’s 
name is in Leckenby’s paper of 1864. The fragment figured by 
Brongniart as FUicites BucfdanM, var. gcdlica , from Mamers, of 
Bathonian age, is probably specifically identical with the more 
perfect frond figured by Leckenby ; this view is adopted by 
Saporta and Scbimper. Considering the fragmentary nature of 
Brongniart’ s specimen it is safer to regard Leckenby’s specimen 
as the type of the species and to retain the name originally 
proposed by Bean. 

Some of the Rhcetic fronds figured by Schenk as Otopteris 
Bucldandi 3 very closely resemble Otozamites grapMcus , and afford 
connecting links between that species and 0. ohtusus . 


1 Bronn (48), p. 887. 

2 Morris (54), p. 14. 

3 E.g. Schenk (67), pl. xxxiv. figs. 3 and 6. 
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A specimen in the Scarborough Museum, which is no doubt 
identical with this species, has been named by Eichards 1 
Otozamites Phillipsii , but no description of the species has been 
published. Good examples are contained in the collections at 
"Whitby and Cambridge. Specimens of Otozamites graphieus are 
occasionally met with labelled 0 . acaminatus , but the falcate form 
of the pinnae and their more regular oblique attachment to the 
rachis afford distinguishing features. 

40,515. PL I. Fig. 2. 

A portion of a frond 1 1 cm. in length. The figure shows the 
upwardly directed and pointed tips, the strongly falcate form, and 
the well-marked lobes and spreading veins which characterize the 
pinnae of this species. 

Scarborough. Bowerhank ColL 

40,690. PI. II. Pig. 6. 

This smaller example is in all probability specifically identical 
with the larger frond (40,515); the comparatively short, more 
falcate, and pointed pinnae constitute a difference between this, 
specimen and the frond of similar size referred to Otozamites 
obtusus , var. ooliticus , as represented in Pl. II. Fig. 2. 

Oolitic Shale, Gristhorpe Bay. Presented by Dr. Murray* 

4. Otozamites acuminatus (Bindley & Hutton). 

[Fossil Flora, vol. ii. pl. cxxxii. 1834.] 

(Pl. II. Pig. 1 ; PL YI. Pig. 1.) 

1828. Zcrnici Mantelli , Brongniart, Prodrome, p. 94. 

Z. Youngii , ibid. 

1829. Cycadites latifolius , Phillips, Geol. Yorks, p. 154, pl. x. fig. 1. 

C. lanceolatus , ibid. p. 154, pl. x. fig. 3. 

1834. Otopteris acuminata' (pars), Bindley & Hutton, Foss. Flor. pl. cxxxii. 
(the lower figure only). 

1836. Odontopteris acuminata , Goppert, Foss. Farm. p. 211. 

? 0. undulata-, ibid. p. 209. 

1837. Otopteris acuminata, var. brevifolia , ibid. pi. ccviii. 


1 Synopsis of the British Fossil Cycadaceous Leaves, p. 5. (Private proof,. 
Edinburgh, 1884.) 
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1838. Gydopteris acuminata, Sternberg, Flor. Vorwelt, fasc. vii. p, 133. 

Zamites undid aim, ibid. p. 197. 

1848. Odontopteris acuminata, Broun, Ind. Pal. p. 837. 

Zamites Youngii, ibid. p. 1379. 

Z. Mantelli, ibid. p. 1378. 

1849. Otozamites Youngii , Brongniart, Tableau, p. 106. 

0. acuminatus, ibid. 

? Zamites undulatus , ibid. 

1850. Otozamites acuminata, Unger, Gen. spec, plant, foss. p. 88. 

Zamites lanceolatus , ibid. p. 282. 

1854. Otozamites acuminata, Morris, Brit. Foss. p. 14. 

1864. Otopteris acuminata, Leckenby, Quart. Journ. Geol. Soe. vol. xx. p. 77. 

0. lanceolata, ibid. 

1868. ? Zamites BecJiei, Eichwald, Letb, Ross. pi. ii. fig. 9. 

1869. Otopteris aceuminata, Scbimper, Trait, pal. veg. vol. i. p. 484. 

1870. Otozamites acuminatus, ibid. vol. ii. p. 176. 

0. intermedins, ibid. 

1875. Otopteris acuminatus , Phillips, Geol. Yorks, p. 223, lign. 50. 

0. latifolius, ibid. p. 224, pi. x. fig. 1. 

0. lanceolatus, ibid. p. 223, pi. x. fig. 3. 

Zamites distractus 7 Saporta, Pal. France, vol. ii. p. 115 ; pi. xciii. 
figs. 4 and 5. 

Z. acerosus, ibid. pi. lxxxvi. 

Otozamites Youngii, ibid. p. 128, pi. xcvi. fig. 1. 

1881. Otozamites Youngii, Zigno, Flor. foss. Oolit. vol. ii. p. 79. 

0. acuminata, ibid. p. 80. 

O. intermedins, ibid. p. 82. 

? Splienozamitcs undulatus, ibid. p. 108. 

1892. Otozamites acuminatus, Fox-Strangways, Tab. Foss. p. 139. 

O. latifolius , ibid. 

O . lanceolatus , ibid. 

Type - specimen. Type of LincUey & Hutton, Scarborough 
Museum. Type of Otozamites latifolius, York Museum. 

Frond pinnate, of similar form to that of Williamsonia giyas , 
from which it differs in the more gradually tapered and acuminate 
pinnae, and in the wider angle at which the segments are attached 
to the rachis. The apical pinnae are narrow, linear in form, while 
the basal pinnae are shorter and broader, and more or less ovate, 
with an acuminate apex, attached to the- rachis at a slightly obtuse 
angle. 

It is convenient to designate certain forms of this species in 
which the pinnae are short and tapering distally to an acuminate 
apex (e.g. PL II. Pig. 1) O. acuminatus , var. Irevifolius , and 
others with broader pinnae O. acuminatus , var. latifolius. The 
former name, var. Irevifolius , was used by Lindley & Hutton for 
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fronds with shorter pinnae ; the latter term was adopted by 
Phillips as a specific name. The type-specimen of Phillips’ species 
is in the York Museum, and consists of an imperfectly preserved 
portion of a frond which cannot he satisfactorily defined as 
a species distinct from 0 . acuminatus , but is, I believe, identical 
with this species. The drawing given by Phillips is by no means 
accurate ; the veins in the pinnae are numerous, and not as 
represented in the figure. 

This species bears a close resemblance to Otozamites Beam, and 
the two types of frond may be almost connected by transitional 
forms; the longer and narrower acuminate pinnae of Otozamites 
acuminatus afford the most convenient distinguishing feature. 
Some fronds of Williamsonia gigas also present a strong likeness 
to those of Otozamites acuminatus ; their resemblance affords one 
of several instances illustrating the difficulty of drawing any 
satisfactory distinction between the Zamites and Otozamites type 
of pinnae. In Otozamites acuminatus the lower pinnae are shorter 
and broader than in Williamsonia gigas , and are frequently 
attached to the basal portion of the rachis at a slightly obtuse 
angle. Good specimens of the species occur in the Museums 
of Scarborough, Whitby, and Newcastle, also in the Museum of 
Practical Geology, Jermyn Street, London, and in other collections. 

39,203. Pl. YI. Pig. 1. 

Part of a specimen 15 cm. long ; labelled by Bean Otozamites 
acuminatus. The pinnse are attached to the rachis at a wide 
angle, and are shorter, broader, and more acuminately pointed than 
in Williamsonia gigas . The bases of the pinnse, as shown in the 
figure, are rounded at the corners and are hardly typical of 
Otozamites , but some of the smaller pinnse of this species are 
more definitely lobed and conform more nearly with the recognized 
character of the genus. Cf. Zamites Moreaui, Sap. 1 

Scarborough. Bean Coll 

40,468. PI. II. Pig. 1. 

The total length of the specimen is 9*5 cm. This specimen 
probably represents the basal portion of a frond, as we know from 
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larger examples that the basal pinnae are very short in comparison 
with those in the middle of the frond. The upper corner of the 
leases of the pinnae is slightly aurieulate. This example may he 
referred to as 0 . acuminatus , var. Irevifolius . 

39,199. A frond showing shorter basal pinnae similar to those 
of 40,468 (PL II. Pig. 1) and longer pinnse similar to those of 
39,203 (PI. YI. Pig. 1). This frond measures 28 cm. in length. 

Bean Coll. 

39,202. A specimen 24 cm. long, with shorter and relatively 
broader pinnae than 39,199. Labelled by Bean Otopteris acuminata. 
’This should also be referred to Otozamites acuminatus, var. Irevifolius . 

Bean Coll . 

Y. 3943, Probably a badly preserved fragment of this species. 

5. Otozamites parallelus, Phillips. 

[Geol. Yorks, p. 221, lign. 47, 1875.] 

1853. ? Otozamites mattiellkmus, Zigno, Riv. Accad. Sci. Padova, p. 10. 

1875. Otozamites par attelus, Phillips, Geol. Yorks, p. 221, lign. 47. 

1881. Otozamites Nathorsti, Zigno, Flor. foss. Oolit. vol. ii. p. 93, pi. xxxvii. 
fig. 1. 

? Btilophylhm grandifoUum, ihid. p. 62, pi. xxxii. figs. 3 and 4. 

Otozamites mattieUianus, ibid. p. 70, pi. xxxiv. figs. 9 and 10. 

1892. Otozamites par allelus, Fox- Strang ways, Tab. Foss. p. 139. 

Frond pinnate ; pirm.Ee short and comparatively broad, attached 
to the upper face of the rachis at a wide angle, the base is 
.slightly aurieulate at the upper edge ; veins somewhat spreading 
at the base, bnt approximately parallel to the edge of the lamina 
through the greater part of their course ; apex of the pinnae obtuse. 

This species was defined by Phillips as follows : — “ Frond very 
long, narrow, composed of many oval, slightly obtuse leaves, two 
or three times as long as broad, set perpendicular to the rachis; 
venation radiating from the proximal part of the base of the leaf, 
furcate, and dividing to about forty venules towards the edge.” 

I have adopted Phillips’ specific name for a few specimens of 
Otozamites fronds represented in several English collections, which 
-agree very closely with some of the fronds figured by Zigno from 
Italy, and also closely resemble in the form of their pinnae the 
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type shown in woodcut 47 of the Geology of Yorkshire. It is. 
questionable whether the wiser plan would be to make use of one 
of Zigno’s specific names, but as I feel practically no doubt as to 
the specific identity of the specimens referred to 0. parallelus and 
the type-specimen of Phillips’ species, I have revived the name 
instituted by this author. Some of the smaller forms of Zigno’s 
species Otozamites Molmimius 1 are, to some extent, intermediate in 
form between 0. parallelus and 0. Feistmanteli. 

Otozamites parallelus may be compared also with a similar but 
probably not identical species, Nilssonia pterophylloides , described 
by Yokoyama from Japan. 3 

This type of frond is represented by a single specimen in the 
ISTational Collection. The best examples are in the Leckenby 
Collection, Cambridge (Nos. 218, 219), and in the Scarborough 
Museum. 

51,410. A small specimen 10 cm. long and 2*6 cm. broad, 
specifically identical with some larger examples in the Leckenby 
Collection, Cambridge. The pinnae are short and comparatively 
broad, and the upper edge of the base is slightly eared. Labelled 
Otozamites obtusus. 

6. Otozamites obtusus (Lindley & Hutton), 
var. ooliticus, mihi. 

[0, obtusus: Foss. Flor. pi. cxxviii. 1834.] 

(PI. I. Fig. 1 ; Pl. II. Fig, 2.) 

1825. Filicites Bccliii , Brongniart, Ann. Sci. nat. vol. iv. pl. xix. fig. 4. 

1828. Zamites BucJdandi , Brongniart, Prodrome, p. 199. 

Z. Beehiij ibid. 

1834. Otopteris obtusus , Lindley Sc Hutton, Foss. Flor. pl. cxxviii. 

1843. Zamites bremfolius, Braun, in Munster, pl. xiii. fig. 13. 

1849. Otozamites obtusus , Brongniart, Tableau, p. 104. 

0. BncMandi , ibid. p. 105. 

1864. Otopteris obtusa , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77. 

1867. Otopteris Buchlandi , Schenk, Grenzsch. pis. xxxiii. and xxxiv. 

1870. Otozamites obUisus , Schimper, Trait, pal. veg. vol. ii. p. 171. 

1868. Cf. Zamites approximatus t Eichwald, Letb. Ross. pl. ii. fig. 8. 


1 Zigno (52), pl. xxxy. 

2 Yokoyama (94), p. 228, pl. xxii. figs. 8-10 ; pl. xxv. fig. 7. 
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1875. Otoptens obtusa , Phillips, Geol. Yorks, lign. 48, p. 222. 

Of. Otozamites pterophyttoides, Saporfca, Pal. Franc, p. 157, pis. xxxiv.,. 
xxxvii., and xxxviii. fig. 1. 

Cf. 0. Sennoquei, ibid. pi. c. fig. 1. 

1881. Otozamites meetinus , Zigno, Flor. foss. Oolit. vol. ii. p. 69, pi. xxxiii.. 
figs. 3 and 4. 

1892. Otozamites obtusus, Fox-Strangvavs, Tab. Foss. p. 139. 

Type-specimen. The original of pi. cxxviii. of the Fossil Florae 
is in the Oxford Museum. 

The Inferior Oolite form differs slightly from the type-specimen 
of Otozamites obtusus (L. & H.) 1 * * in the pinnae haring slightly 
more acuminate apices, and in the lower margin of the pinnse being 
somewhat less abruptly curved upwards. (Of. the drawing given 
by Lindley & Hutton, and PI. I. Fig. I and PI. II. Fig. 2 of this 
Catalogue.) 

The form of Cycadean frond represented by the type-specimen of 
Otozamites obtusus from the Lias near Axminster, and now in the 
Oxford Museum, is one which is widely spread in Bhsetic, Liassie, 
and Oolitic strata. There are several fronds described from these- 
horizons by various authors under different specific names, which 
it is practically impossible to separate from one another by any 
really distinctive features of taxonomic value. To avoid the 
danger of artificial distinction, suggested by the application of 
specific names to fronds which agree with one another in their 
general form, but differ in slight variations in the form of the 
pinnae, apices, and other inconstant and unimportant characters, 
I propose to use the designation Otozamites obtusus in a wide sense, 
as denoting a type of frond represented by examples hitherto 
considered as distinct species. The very strong likeness between 
the 4 species ’ which centre round Otozamites obtusus is well illus- 
trated by the lists of synonyms given by different authors. There 
is a want of unanimity in the interpretation of the extremely 
slight differences which may he detected in comparing the fronds 
from Bhsetic, Liassie, and Oolitic horizons, demonstrating the 
absence of any satisfactory distinctive features worthy of specific 
distinction. The differences between young and old fronds of 


1 There are several good examples of the Lias form, identical with the type- 

specimen of Lindley & Hutton, in the British Museum; e.g., Nos. 39,059,, 

40,692, 47,045, etc. 
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one and the same plant are, indeed, greater than between some of 
the so-called species of this type of frond. It is wiser to admit 
that we cannot hope to accurately separate species by such fine 
distinctions as have been discovered in the form of the pinnae of 
fronds from different localities. A slight difference in geological 
age is often responsible for the undue importance attached to 
almost imperceptible distinctions, which are raised to the rank of 
specific characters. 

In the list of synonyms I have included such forms as agree most 
nearly with Otozamites obtusus, L. & H. ; it is not meant to imply 
that the several ‘species’ are identical, but that they are all 
•characterized by the possession of fronds conforming in the main 
to one type ; such small differences as may be recognized are not 
•considered sufficient to warrant their use as specific characters. It 
may be convenient to retain some, at least, of the specific names as 
varietal or ‘ form 5 designations. The Inferior Oolite fronds which 
Phillips spoke of as Otozamites obtusus 1 may be spoken of as 
Otozamites obtusus (L. & H.), var . ooliticus, in order to draw 
a distinction between the Inferior Oolite fronds and the closely 
allied, but not absolutely identical, type of Liassic age. 

There are some very good examples of this type of Otozamites 
in the York Museum, one of which, labelled by Bean Otopteris 
(jrapMea , has a length of 17 cm. The pinnae have pointed apices, 
and the upper edge of the base is distinctly auriculate. 

39,201. PI. I. Pig. 1. 

This frond, of which a few pinnae are represented in the 
drawing, measures 40 cm. in length, and is one of the most 
beautiful examples of a fossil Cycadean leaf in the Museum 
Collection. The portion figured is a little above the middle of 
the whole frond. The pinnae vary very slightly in size (about 
d cm. long and 1 cm. broad) throughout the length of the frond ; 
they are obliquely attached to the upper face of the rachis, and 
the upper edge of the base is prominently eared. The apices 
are obtusely pointed; the upper edge of the lower pinnm is 
.somewhat more falcate than in those shown in Pig. 1, but the 
more strongly curved and sharply pointed pinnm of Otozamites 


1 Phillips (75), p. 222. 
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graphieus are readily distinguished from those of the present 
species. Labelled by Bean Otopteris graphica. 

Lower Shale, Scarborough. Bean CoIL 

14,010. PI. II. Big. 2. 

A younger frond than 39,201 (Pig. 1, PL I.), showing the 
overlapping of the pinnae, which have the eared base and obtusely 
pointed tips, as in the larger example. 

Grristhorpe Bay. Presented hj Dr. Murray . 

7. Otozamites Feistmanteli, Zigno. 

[Flor. foss. Oolit. vol. ii. p. 90, pi. xxxiv. figs. 6-S, 1881.] 

1845. Cf. Zamites Mcmdelslohi , Kurr, Foss. Flor. Wiirtt. p. 10, pi. i. fig. 3. 

1853. Cf. Otozamites Massalongianus, Zigno, Biv. Accad. Sci. Padova, p. 10. 

1863. ? Falmozamia bengalensis , Oldham & Morris, Pal. Ind. vol. i. pi. xiv. 

1881. Otozamites Feistmanteli , Zigno, Flor. foss. Oolit. vol. ii. p. 90, 
pi. xxxiv. figs. 6-8. 

Cf. 0 . Massalongianus, ibid. p. 86, pi. xxxiv. figs. 1-4. 

1890. Cf. Otozamites Mandelslohi , Feisfcmantel, Foss. Flor. Australia,, 
pi. xxviii. fig. 9. 

1895. Cf. Otozamites crassifolius , Lignier, Veg. foss. Normandie, p. 141. 

Frond narrow, linear ; pinna? short and broad, attached to the 
upper face of the rachis by a broad base, of which the upper 
corner is slightly auriculate ; the apex is bluntly rounded, the 
tip being directed upwards. Yenation of the Otozamites type. 

In the Museums of York and Leeds there are a few fairly 
large and well-preserved fronds which I regard as specifically 
identical with certain Italian specimens named by Zigno Otozamites 
Feistmanteli ; they are characterized hy their long and narrow form, 
comparable to O. Bunburyanus , and short and broad pinnae. The 
pinnae differ from those of the latter species in being longer and 
less orbicular in shape ; hut some fronds referred hy Zigno to 
Otozamites Trevisani 1 furnish an example of a form more or less 
intermediate between O. Feistmanteli and O. Bunburyanus . It 
is not improbable that another Italian frond named hy Zigno 


1 Zigno (81), pi. xxxvii. figs. 7 and 8. 
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O. Massalongianus 1 is specifically identical with 0 . Feistmanteli, 
but the latter name has been adopted on account of the more 
striking agreement of the specimens so named by Zigno with the 
English examples. 

Some of the smaller fronds of Otozamites Molmianus 2 may be 
-compared also with 0. Feistmanteli , as well as with 0. parallelus. 
‘One or two of the specimens from Italy figured as Otozamites 
veronensis , Zigno, 1 2 3 4 5 are also very similar to 0. Feistmanteli. 

The Indian Cycadean leaves named by Oldham & Morris 
Faleeozamia lengalensis 4 are practically indistinguishable from 
0. Feistmanteli. 

The frond described by Kiirr from a German locality as Zamites 
Mandelslohi 5 is closely allied to, if not identical with, Otozamites 
Feistmanteli. Another example of a similar type of leaf is afforded 
by 0. Reglei as figured by Saporta. 6 These two species are com- 
pared by Lignier with a similar type of Otozamites (0. crassifolius ), 
which he has described from a Lias locality in Normandy. 7 

The York specimen of Otozamites Feistmanteli has a length 
■of 22 cm.; the pinnae vary in length from 8 mm. to 1*4 cm., 
having an average breadth of 6 mm. The example in the Leeds 
Museum represents a smaller frond, bearing pinnae about 8 mm. long. 

V. 3683. This is the only specimen in the British Museum 
which appears to be identical with Zigno’s species ; it is 6 cm. long 
and 1 cm. in breadth, bearing short, broad, and closely set pinnae. 


1 Zigno (52), p. 10 ; (81), p. 86, pi. xxxiv. figs. 1-5. 

2 Zigno (52), p. 10 ; (81), p. 92, pi. xxxy. figs. 1-3 ; pi. xxxvi. figs. 1-5. 

3 Zigno (81), pi. xxxiii. fig. 7. 

4 Oldham & Morris (63), pi. xiv. 

5 Kurr (45), p. 10, pi. i. fig. 3. 

6 Saporta (75), pi. cix. 

7 Lignier (95), p. 141. 
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Genus NILSSONTA, Brongniart. 

[Ann. Sci. nat. vol. iv. p. 200, 1825.] 

The characteristics of this genus have already been discussed at 
length in the second volume of the We olden Flora, 1 and need not 
be recapitulated. 

1. Mlssonia compta (Phillips). 

2. Mlssonia mediana (Leckehby, ex Bean MS.). 

3. Mlssonia tenuinervis, Mthorst. 

1. Mlssonia compta (Phillips). 

[Geol. Yorks, p. 148, pi. vii. fig. 20.] 

(PI. IY. Fig. 5 ; Text-figs. 39 and 40.) 

1828. Pterophyllwn Williamsoms , Brongniart, Prodrome, p. 95. 

1829. Cyeadites compiles, Phillips, Geol. Yorks, p. 148, pi. vii. fig. 20. 

1833. Pterophyllwn comptum, Bindley & Hutton, Foss. Flor. vol. i. pi. lxvi. 
1841. Pterophyllwn comptum, Morris, Annals, vol. vii. p. 118. 

1848. Milssonia compta, Bronn, Ind. Pal. p. 812. 

1849. Mlssonia compta, Brongniart, Tableau, p. 106. 

1850. Mlssonia compta, linger, Gen. spec, plant, foss. p. 295. 

1854. Pterophyllwn comptum, Morris, Brit. Foss. p. 19. 

1856. Cf. Danmtes Keen, Zigno, Flor. foss. Oolit. vol. i. pi. xxv. figs. 1-4. 

1863. Cf. Ptcropkyllim princeps, Oldham & Morris, Pal. Ind. p. 23, 

pis. x.-xiii. 

1864. Pterophyllum comptum , Leckenby, Quart. Journ. Geol. Soc. vol. xx. 

p. 77, pi. ix. fig. 1. 

1867. Cf. Mlssonia poly morpha, Schenk, Flor. Grenz. pis. xxix-xxxi. 

1870. Pterozamitcs comptus, Schimper, Trait, pal. veg. vol. ii. p. 147. 

1873. Pterophyllwn comptum, Zigno, Flor. foss. Oolit. vol. ii. p. 20. 

1875. Pterophyllwn comptum, Phillips, Geol. Yorks, p. 227, pi. vii. fig. 20. 
3877. ? Anomozamites Schmidtii , Heer (77 2 ), pis. xxiii. and xxiv. 

1878. Cf. Mlssonia polymorpha, Hathorst, Flor. Bjuf, p. 72, pi. xv. 
figs. 3-5. 

1883. Mlssonia compta, Schenk, in Bichthofen’s China, p. 262, pi. liv. 
fig. 2. 


Seward (95), p. 50. 
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1887. Cf. NUssonia potymorpha , Schenk, Foss. Pfianz. Albourskette, p. 7 r 
pi. i. fig. 3 ; pi. v. fig. 22. 

P N. eompta, ibid. pi. viii. fig*. 47. 

1892. NUssonia compta , Fox- Strang ways, Tab. Foss. p. 139. 

Frond broadly linear, varying considerably in size and in the- 
depth and number of the segments. The lamina is dissected np to* 
the central midrib or rachis into truncate segments of unequal 
breadth, traversed by several parallel veins both simple and 
forked ; the lamina is continuous over the rachis of the frond, and 
the segments are not laterally attached as in Pterophyllum. 

Brongniart includes in his Prodrome, under the name Pterophyllum 
Williamsonis , a species from the Lower Oolite in the list of examples 
of Pterophyllum , but in the Tableau this name occurs as a synonym 
of NUssonia compta . Phillips’ figure of this species in the Geology 
of the Yorkshire Coast represents a portion of a frond one-half 
natural size. An earlier drawing given by Young & Bird of 
a specimen which is now in the Whitby Museum (No. 2381) 
illustrates somewhat crudely the characteristic features of the same- 
type of leaf. 

NUssonia compta is one of the most abundant species in the- 
Inferior Oolite flora, and is usually represented by several 
specimens in museum collections. Without attempting a com- 
parative account of the various fossils of Mesozoic age which agree 
more or less closely with Phillips’ species, attention may be drawn 
to the large leaves figured by Fontaine from the Potomac plant- 
beds under the name Platypterigium densinerve. 1 2 An examination 
of a few specimens of this species in the Washington Geological 
Museum led me to regard the plant as probably a NUssonia. 

The large and broad fronds from the Eajmahal Hills of India, 
figured by Oldham & Morris 3 and by Feistmantel 3 as Pterophyllum 
princeps , bear a close resemblance to the largest examples of 
NUssonia compta ; it is not clear from the illustrations if the 
segments of the lamina are laterally attached as in Pterophyllum , 
or if the median portion of the frond is incomplete and presents 
a deceptive resemblance to that genus. In specimens of NUssonia 
compta one occasionally sees the rachis represented by a fairly 


1 Fontaine (89), pi. xxx. fig. 8 ; pis. xxxi.-xxxv. 

2 Oldham & Morris (63), pis. x.-xiii. 

3 Feistmantel (77), pi. xlvii. 
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broad shallow groove, which might suggest the lateral attachment 
of the lamina characteristic of Pterophjllum fronds. 

The largest examples I have met with are in the "Whitby 
Museum, some of which have a length of over 40 cm. and 
a breadth of 9 cm. (vide Text-fig. 40). A large frond, with 
narrow segments, 31 cm. in length, maybe seen in the Scarborough 
Museum. Good specimens are represented also in the Leckenby 
Collection, Cambridge, the Museum of Practical Geology, London, 
and elsewhere. A Scarborough specimen in the Natural History 
Museum, Paris, bears the name Nilssonia WUUamsoms, the original 
specific designation proposed by Brongniart. 



A B C 


Fig. 39 . — Nilssonia compta (Phill.). 

A and E. No. V. 2894. C. No. 40,469. (Nat. size.) 

Nilssonia compta , characteristic of the Inferior Oolite vegetation, 
appears to be practically identical with some, at least, of the 
fronds of Rhsetic age described by Schenk, 1 Nathorst, 2 and] others 
as N. polymorpha ; this close resemblance affords one of many 
instances of the marked agreement between the Rhsetic and Inferior 
Oolite floras. 



1 Schenk (67). 

2 Nathorst (78 1 ), (78 2 ). 


Q 
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39,292. Pl. IY. Pig. 5. 

A frond 28cm. long and 6*2 cm. broad at the widest part; 
labelled by Bean Ptcrophjlhim comptum . This unusually good 
spec im en demonstrates the JSfilssonia character of the species, the 
typical form of the segments, and the general habit of the frond. 
The parallel veins are well marked as prominent ridges on the 
surface of the segments. 

Gristhorpe Bay. Bean Coll 

Y. 2894. Text-figs. 39a and b. 

Good examples of fronds of medium width. In one of the 
specimens (Pig. a) the manner of attachment and form of the basal 
segments are clearly shown ; they extend to the middle of the 
upper face of the rachis, and are not attached to the edge as in 
Bterophjlkm. In Fig. b the basal segments are much shorter 
and smaller than in the example illustrated in Fig. a. These two 
figures afford good examples of the variation in the basal portion 
of fronds of the same species. The longest frond measures 18 cm. 
in length. 

Near Scarborough. Beclcles Coll 

40,469. Text-fig. 39c. 

Another basal portion of a frond, showing the broad petiole 
and the form of the lowest segments. The segments of this 
frond have very prominent veins as broad ribs, with occasionally 
much finer veins between. The prominence of the ribs is no 
doubt due to the presence of bands of thick-walled hypoderm, 
which with the vascular bundles probably constituted X- shaped 
strengthening girders stretching across the la min a. 

Text-fig. 40. 

Part of an unusually large frond in the Whitby Museum. 
Owing to the imperfect state of preservation of the median 
portion, the segments do not extend so far over the upper face 
of the rachis as in the more perfect specimens. The whole frond 
measures more than 40 cm. in length, and has a breadth of 9 cm. 
Of. Schenk’s figures of Nilssonia polymorpha ; also the fronds from 
India described by Oldham & Morris as Bterophyllum pnnceps . 
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39,305. A long and narrow frond, associated with. Tmniopieris 
mttata and other plants. 

Year Scarborough. Bean Coll. 


Other specimens: — V. 2516 (short and basal segments), ¥.2517, 
¥. 3520, 10,311 (a good example from Gristhorpe Bay), 12,398, 
13,510, 13,513, 40,469tf, 52,582. 



Fig. 40. — Afilssonia compta (Phill.). 

A small portion of a large specimen in the Whitby Museum (drawn by 
M. Seward). (Yat. size.) 


2. Milssonia mediana (Leckenby, ex Bean MS.). 

[Quart. Jonrn. Geol. Soc. vol. xx. p. 77, pi. viii. fig. 3, 1864.] 

(PI. IY. Pigs. 1-4.) 

1829. Cycadites tenuicaulis , Phillips, Geol. Yorks, p. 148, pi. vii. fig. 19. 
1841. Bterophyllum tenuicaule , Morris, Annals, vol., vii. p. 119. 

1848. Bterophyllum tenuicaule, Bronn, Ind. Pal. p. 1057. 

1849. Bterophyllum tenuicaule , Brongniart, Tableau, p. 106. 
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1850. Pterophylhm temdemtle, Tinge? y Qen. spec. plant. foss. p. 201. 

1854. Ptcrophylhim temneaule, Moms, Brit. Foss. p. 19. 

1864. Pterophyllum medianmn, Leckenby, Quart. Journ. Geol. Soe. vol. xx„ 
p. 77, pi. viii. fig. 3. 

1864. Pterophyttum tenmcaule, ibid. p. 76. 

P. angtistifolium, ibid, p.77, pl.viii.fig. 2. 

1870. Dioonites mediums , Seliimper, Trait, pal. veg. vol. ii. p. 148. 

D. angustifoiius , ibid. . 

1873. Pterophylhmi medianmn , Zigno, Flor. foss. Oolit. vol. ii. p. 24,. 
pl. xxix. fig. 4. 

P. angustifolium, ibid. p. 26. 

P. temiiccmle , ibid, 

1875. Pterophylhmi medianmn, Phillips, Geol. Yorks, p. 226, lign. 55. 

P. temdcaale , ibid. p. 227, pi. vii. fig. 19. 

P. angusti folium, ibid. p. 227, lign. 56. 

1892. Kilssonia mediana, Fox-Strangways, Tab. Foss. p. 139. 

N. angastifolia, ibid. p. 138. 

jV. tenuicaulis, ibid. p. 139. 

Type-specimens. The type-specimens of Pterophyllum mediamwi r 
Leckenby, ex Bean MS., and of P. angustifolium, Leek., ex Bean 
MS., are in the Leckenby Collection, Cambridge (Nos. 278, 275). 

Frond broadly linear ; the lamina is divided into numerous- 
linear segments of unequal breadth traversed by several parallel 
veins. This species agrees closely in habit with JSfilssoma compta , 
but differs in the narrower leaf - segments and in their more 
acuminate and less truncate apices. The veins are somewhat less 
prominent in Mlssonia mediana , and the lamina is thinner and 
not so stout as in JSf. compta. 

The specimen figured by Phillips in 1829 as Cycadites tenuicaulis 
from the middle shale of Gristhorpe is defined as follows in the 
third edition of the Geology of Yorkshire :~— u Frond lanceolate, 
ample, with a slender rachis ; leaflets perpendicular to the rachis, 
unequal, ending obtusely, approximate at the base ; venation 
parallel, delicate.” 1 

In 1864 Leckenby described two species of Yorkshire Oolite 
plants under the names Pterophyllum medianum and P . angustifolium ; 
the type- specimens of these species are, I believe, indistinguishable 
specifically from the plant named by Phillips Cycadites tenuicaulis. 
According to the strict rales of priority Phillips’ term should be 


1 Phillips (75), p. 227. 
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retained, but as we possess the type-specimens of Leckenby bis 
specific designation mediam may be used in preference to the 
older term. 

Some of the best examples of Nihsoma mediam , other than 
those in the British Museum, are in the Leckenby Collection, 
•Cambridge. 

39,293. PL IV. Pig. 1. 

This frond measures 20 cm. in length, and illustrates the larger 
form of the species. The segments vary considerably in breadth; 
they are distinctly broadened at the base, and longer in proportion 
to their width than in Nilssonia compta . The simple parallel veins 
are clearly preserved. 

39,290. PI. IV. Pig. 2. 

Prond 18 cm. long, with very narrow segments, about 4 cm. long 
and 3-6 mm. broad; more acutely pointed than in 39,293. The 
raehis is represented by a shallow groove. This type of frond was 
named by Leckenby PterophyUum angustifolmm , and the specimen 
is so labelled by Bean ; a comparison of several specimens in the 
Leckenby and British Museum Collections leads me to unhesitatingly 
regard this form of frond as specifically indistinguishable from 
JSfilssonia mediam . 

Upper Shale, Scarborough. 

39,298. PI. IV. Pig. 3. 

A frond 20 cm. long, illustrating the very unequal breadth of 
the segments. Associated with fragments of Tceniopteris vittata. 

V. 3558. Pl. IV. Pig. 4. 

A still narrower frond, m which the apical portion has been 
preserved. This specimen shows the finer texture of the segments 
as distinguished from the thicker and coarser segments of 2V. compta . 
Labelled by Bean PterophyUum angustifolmm . 

Gristhorpe Bay. 

Other specimens: — 39,294, 39,308, 39,309 (also Tceniopteris 
vittata). 
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3. Mlssonia teiiumervis, Nathorst. 

[Berattelse, p. 35, 1880.] 

(Text-fig*. 41.) 

1880. Milssonia teminervis , Nathorst, Berattelse, p. 35. 

1894. ? Mlssonia poly morpha, Bartholin, Bot. Tidsskrift, pi. i. figs. 5, 6. 

1900. Milssonia teminervis , Seward, Manchester Lit. & Phil. Soc. vol. xliv.. 
p. 4. 

Frond linear ; the lamina entire, characterized by the numerous 
fine veins given off: almost at right angles from the axis. 

N athorst proposed the specific name tenumerm for a few examples 
of Mlssonia fronds from the Inferior Oolite of the Yorkshire 



Fig. 41. — Milssonia ten uinervis, N athorst . No. 13,502. (Nat. size.) 

coast, -which differ from the other species of the genus in the- 
greater number and fineness of the lateral veins ; he notices- 
the resemblance which the species bears to the genus Tcemopteris. 
Nathorst’ s species may be compared with Mlssonia orient alls, Heer. 1 

Nathorst’ s species appears to be represented by three specimens 
in the National Collection and by a few others in the Museums of 
Manchester and other places. 


1 Heer (78 2 ), pi. iv. figs. 4-9 ; Nathorst (97), pi. i. fig. 18. 
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13,502, A specimen 13 cm. long and 4*5 cm. broad. Tlie 
numerous delicate veins are clearly shown, curving* slightly 
downwards towards the midrib ; the texture of the leaf appears 
to be more delicate than in Teeniopteris . 

Gristhorpe Bay. Presented hj Dr. Murray . 

Other specimens : — ¥.3674, % 39,216. 

Genus CTENIS, Lindley & Hutton. 

[Foss. Flor. vol. ii. pi. ciii. 1834.] 

1. Ctenis falcata, Lindley & Hutton. 

2 . Ctenis, sp. 

In 1829 Phillips described a plant from the Oolitic rocks of 
the Yorkshire coast under the name Cycadites suhicaulis and 
in 1834 Lindley & Hutton 1 2 substituted the name Ctenis falcata , 
altering the generic designation on the ground that the venation 
did not agree with that of Cycadites. The authors of the Fossil 
Flora compared this plant with a species of Acrostichum and 
with Palms, but considered that it should be included among 
the Cycadacece. They proposed to apply the generic name Ctenis 
to “all leaves having the general character of Cycadese, but with 
the veins connected by forks or transverse bars.” 

There has been considerable difference of opinion among 
palseobotanical writers as to the position of Ctenis in the plant 
kingdom ; some authors — Sternberg, Erongniart, Schimper, and 
others — have regarded it as a Cycad, while by many others it 
has been included among the Perns. “Without giving the history 
of the views expressed as to the botanical position of Ctenis , we 
may briefly consider the evidence on which the genus has been 
referred to the Perns rather than to the Cyeads. 

In 1868 Schenk 3 discovered certain characters in a specimen of 
Ettingshausen’s species Tceniopteris asplenioides , which led him to 
substitute the generic designation Ctenis. The veins of the broad 
linear segments of the pinnate frond were found to agree in their 


1 Phillips (29), pi. vii. fig*. 21. 

3 Lindley & Hutton (34), pi. ciii. 

3 Schenk (68), p. 220, pi. xxy. figs. 1 and la. 
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lateral anastomoses with, the genus Ctenis , and the lower surface 
of the segments was found to he covered with small circular 
projections regarded by Schenk as sporangia. The preservation 
of the specimen did not permit of any microscopical examination of 



Fig. 42. — Ctenis } sp. (Nat. size.) From a specimen in the Manchester 
Museum (No. 53). 

[I am indebted to the Literary and Philosophical Society of Manchester for the 
use of the blocks from which Figs. 42 and 43 have been printed.] 

the epidermal cells or 1 sporangia. 5 Additional evidence bearing 
on the systematic position of Ctenis has been furnished in recent 
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years by Eaciborski and Staub. The former author, in his Fossil 
Flora of the Craeoio District , describes several species of Ctenis / 
some of which exhibit circular projections on the surface of the 
segments similar to those noticed by Schenk. The epidermal cells 
•of the segments bear several circular projections which Eaciborski 
regards as son or sporangia, and accepts as evidence of a Eilicinean 
affinity ; he was, however, unable to recognize any actual sporangia! 
structure. In a recent paper by Staub 2 on species of Ctenis , an 
unusually large frond of Liassic age, reaching a length of 2 metres, 
is described under the name Ctenis hungarica ; on the segments 
of this frond were found small depressions which the author of the 
species speaks of as sori. "We see, then, that the inclusion of 
Ctenis among the ferns rests on inconclusive evidence, and no proof 
has been adduced that the circular elevations or depressions on 
the epidermal cells are of the nature of sori or sporangia. 

In his Floran md Bjuf Yathorst 3 described some long and broad 
leaves with reticulate venation, which he referred to a new genus, 
Anthrophjopsis , on account of their resemblance to the simple 
fronds of the polypodiaeeous fern Anthrophgum . In 1879 Yathorst 
transferred these Ehaetic specimens to the genus Ctenis , the supposed 
leaves being recognized as detached and fragmentary segments of 
a pinnate frond. Some of the figures of the Scanian fossils show 
circular elevations on the epidermis like those already referred to. 
My own observations lead me to regard the evidence hitherto relied 
■on in favour of placing Ctenis among the ferns as insufficient, and 
I believe the general habit of the leaves is a strong argument 
for including the species of this genus among the Cycadales. 
A specimen in the Manchester Museum from the Yorkshire coast 
rocks was described by Yathorst 4 in 1880 as probably a new species 
■of Anthrophyopsis ; a recent examination of this specimen has 
afforded important information as to the nature of the supposed 
sori described by Eaciborski, Schenk, Yathorst, and Staub. The 
specimen (Text-fig. 42) consists of a portion of a pinna 9 cm. in 
length and 2*6 cm. broad, traversed by short parallel veins which are 
connected here and there by oblique transverse veins ; the epidermal 


1 Eaciborski (94), p. 51, pis. xvi.-xviii. 

2 Staub (96). 

3 Nathorst (7S l ). 

4 Yathorst (80 1 ), p. 83. 
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cells, -which are veil preserved, and readily examined under the* 
microscope after suitable treatment, are characterized by prominent 
circular papillae agreeing precisely with those figured as sori by 
Baeiborski and other authors. It is not uncommon among recent 
plants to find the surface cells of a leaf provided with conical 
elevations or papillae ; the circular elevations on the epidermal cells 
of Ctenis (Text-fig. 43, A p and B) are identical with those met 
with in recent plants. The enlarged drawing (Text-fig. 43) demon- 
strates the nature of these sorus-like projections as seen in the- 
Ctems segments in the Manchester Museum. The three epidermal 



A 


Fro. 43. — Ctenis, sp. Epidermal cells of the specimen shown in Fig. 42,. 
highly magnified. 

A. Cells in surface- view ; B. side-view of the epidermal cells, showing 
the papillm. 

r = papillae ; s = stomata. 

cells shown in side-view in Text-fig. 43 B illustrates the nature of 
the circular dots seen in surf ace- view in Fig. 43, p ; the shaded 
areas in the drawing mark the position of depressions, which no- 
doubt occur immediately above stomata (Fig. 43, s). 

In view of these facts, I prefer to retain Ctenis as a Cycadean 
genus characterized by pinnate fronds with linear segments 
traversed by parallel veins connected at intervals by lateral 
anastomoses. 
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1. Ctenis falcata, Linclley & Hutton. 

[Foss. Flor. vol. ii. pi. ciii. 1834.] 

(Pi. viii. rig. 2.) 

1828. Zamia longifolia , Brongniart, Prodrome, p. 94. 

1829. Cycadites sulcicaulis , Phillips, Geol. Yorks, p. 14S, pi. vii. fig. 21. 

1834. Ctenis falcata, Bindley & Hutton, Foss. Flor. pi. ciii. 

1838. Ctenis falcata , Sternberg* Flor. Yorwelt, vii. p. 163. 

1841. Zamites longifolia , Morris, Annals, yol. vii. p. 116, 

1845 . Ctenis falcata, linger, Syn. plant. loss. p. 165. 

1848. Ctenis falcata, Bronn, Ind. Pal. p. 355. 

1849. Ctenis falcata, Brongniart, Tableau, p. 106. 

1850. Ctenis falcata, Unger, Gen. spec. loss. p. 307. 

1854. Ctenis falcata, Morris, Brit. Foss. p. 6. 

1856. Ctenis falcata, Zigno, Flor. foss. Oolit. vol. i. p. 190, pi. xxiv.. 
figs. 1-3. 

1864. Ctenis falcata, Leckenby, Quart, Mourn. Geol. Soc. vol. xx. p. 76. 

1870. JCterophyllmn faleatum, Schimper, Trait, pal. veg. vol. ii. p. 137. 

1874. Ctenis falcata, Schimper, ibid. vol. iii. p. 521. 

1875. Ctenis falcata, Phillips, Geol. Yorks, p. 218, pi. vii. fig. 21. 

1876. Cf. Ctenis orientalis , Ileer, Flor. foss. Arct. vol. iv. (2), p. 105,. 

pi. xxii. fig. 2. 

1892. Ctenis falcata, Fox- Strang ways, Tab. Foss. p. 137. 

1896. Ctenis falcata, Staub, Foldt. Kozl. vol. xxvi. p. 1. 

Frond pinnate ; the linear pinnae are attacked obliquely or 
almost at right angles to the sides of the rachis, and as regards 
their attachment they resemble those of the genns Pterojphyllum ; 
the long pinnae or segments, vrhich reach a length of more than 
10 cm., taper gradually towards an acuminate apex, which is 
seldom preserved ; they are traversed by several parallel veins, 
connected by frequent lateral anastomoses, which diverge slightly 
in the broader basal region of the pinnae (PI. VIII. Fig. 2). At 
the base of each pinna the lamina becomes broader, the upper 
margin is bent slightly upwards on the raebis, and the lower 
margin is strongly decurrent. The frond terminates in two pinnae 
placed almost parallel to the long axis of the leaf. 

The name Zamia longifolia , used by Brongniart in bis Prodrome 
in 1828, 1 has been superseded by Ctenis falcata of Lindley & Hutton. 
A good specimen of Ctenis from Cayton, near Scarborough, in the 


Brongniart (28 q, p. 94. 
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Natural History Museum, Paris, bears Brongniart’s name Zamia 
longifolia and demonstrates that this designation was applied to 
the pinnate frond now known as Ctenis falcata . 

33,763. PL VIII. Pig. 2. 

A good specimen, showing very clearly the manner of attachment 
and venation of the pinnae. The longest pinna is rather more 
than 12 cm. long, without the apex, and 1*2 cm. wide. Each 
pinna is broadest at the base, and the lower margin is decurrent 
on the rachis, being overlapped by the upper edge of the pinna 
next below. 

Gristhorpe Bay. Mantell Coll . 

Y, 3559. Similar to the specimen shown in pi. ciii. of Bindley 
and Hutton. Fragments of apical portions of fronds; the pinnae 
are more oblique to the rachis than in 38,763, and their lower 
margins strongly decurrent. The veins are clearly shown. 

Bowerlank ColL 

Y, 3566. Parts of fronds with long and gradually tapering 
pinnae ; the longest pinna is about 1 3 cm. long, and near the apex 
only 4 mm. in breadth. This example affords an indication of 
the long and tapered pinnae which characterized the species ; in 
most specimens the distal part of the pinnae is not shown. 

39,206. Similar to 38,763 (PL VIII. Fig. 2), but with rather 
narrower pinnae. The irregularly striated surface of the rachis is 
distinctly shown, with the pinnae attached to the margin. 

Upper Shale, Scarborough. 

Other specimens : — 8089, 13,514, 38,762, 39,205. 

2. Ctenis, sp. 

(Text -figs. 42 and 43.) 

1880. Anthrophyopsis , nov. sp., Nathorst, Reseberatt. p. 83. 

1892. Anthrophyopsis, nov. sp., F ox - Strang ways , Tab. Foss. p. 129. 

1900. Ctenis , sp., Seward, Manchester Lit. & Phil. Soc. vol. xliv. p. 21, 
pi. ii. fig. 4. 

The specimen in the Manchester Collection referred to as 
Ctenis , sp., is too small to enable one to give a diagnosis of the 
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characters of the frond of which it formed a part. The form 
of the segment with the stout veins and lateral connections is- 
shown in Text-fig. 42. The epidermal papillae (Text-fig. 43) have 
already been described in the remarks on the genus Ctenis. Bo 
far as it is possible to base any comparison on the single specimen 
of this type of Ctenis , which is not represented in the British 
Museum, the frond probably agreed fairly closely with that of 
Ctenis fallax , Nath., from the Bhsetic of Scania ; it differs from 
Ctenis fdlcata in the greater breadth and coarser venation of the 
pinnae. 

Genus PTILOZAMITES, Nathorst. 

[Flor. Hoganas ocli Helsingborg, p. 21, 1878.] 

The genus Ptilozamites was instituted by Nathorst in 1878,. 
and defined as follows: — “Folia petiolata linearia, regulariter* 
pinnata, pinnis tota latitudine basis insertis, margine anteriore 
recta vel paulum concava, posteriore rotundata, nervis dichotomis. 
radiantibus prsesertim versus marginem posteriorem. Differt 
a Ptilophytto margine anteriore pinnarum non subauriculata ab 
Anomozamite a quo nonnullso species vix distinguendse nervis, 
radiantibus non parallelis.” 1 

At a later date this author proposed the generic name Ctenozamites ; 
for fronds of the Ptilozamites type which are bipinnate and not 
simply pinnate in their habit; this genus has been employed by 
Schenk in his description of a bipinnate frond — Ctenozamites eyeadm 
— from Persia. 2 

We may make use of the more recent designation as a subgenus 
of Ptilozamites , and apply it to bipinnate fronds such as Ctenis . 
Leclcenbyi , Bean MS. The data we at present possess is insufficient 
to enable us to decide with certainty the botanical affinity of 
Ptilozamites , but the probability is that the fronds, having the 
characters of Nathorst’s genus, may be best compared with the 
recent Cycad, Boioenia spectabilis : Hook. 


1 Nathorst (78 3 ), p. 21. 

2 Schenk (87), p. 5, pis. iii. , iv., vi.-ix. 
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Ptilozamites (Ctenozamites) Leckenbyi (Leckenby, 
ex Bean ITS.). 

[Quart. Journ. Geol. Soc. vol. xx. p. 78, pi. x. fig. 1 , 1864.] 

1S56. Odontopteris Leckenbyi, Zigno, Flor. foss. Oolit. vol. i. p. 111. 

1S64. Ctenis leckenbyi , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 78, 
pi. x. fig. 1. 

.1869. Cycadopteris Leckenbyi , Scliimper, Trait, pal. veg. vol. i. p. 487. 

1875. Odontopteris Leckenbyi, Phillips, Geol. Yorks, p. 218, lign. 41. 

1880. Ptilozamites ( Ctenopteris ) Leckenbyi, Nathorst, Beratt. p. 83. 

1892. Ptilozamites Leckenbyi, Fox-Strangways, Tab. Foss. p. 141. 

Type -specimen. 'Woodwardian Museum, Cambridge (Leckenby 

•Coll., ]S T o. 245). 

Frond bipinnate ; raebis stout, giving off pinnae at an acute 
angle; the pinnae have slender axes bearing falcate segments 
attached by the whole of the broad base, the apices are obtusely 
pointed and directed upwards, in the distal portion the margin may 
be finely denticulate ; several veins enter the base of each segment 
and diverge slightly, and they branch diehotomously once or more 
as they pass to the distal edge of the segment, which is formed of 
the strongly bent posterior margin. 

This species does not appear to be represented by any specimens 
in the British Museum Collection of Yorkshire plants ; the only 
examples I have met with are those in the Leckenby Collection, 
Cambridge, the best of which was figured in 1864 under Bean’s 
manuscript name, Ctenis Leckenbyi. 

I am indebted to Professor Yathorst for calling my attention to 
a specimen in the Stockholm Museum in which the margin of the 
: segments is finely denticulate towards the apex. 

The species which present the closest agreement with Ptilozamites 
( Ctenozamites ) Leckenlyi are those described by ISTathorst from 
Scania, 1 and the still finer examples figured by Schenk 2 from 
Persia. L specimen in the British Museum (FTo. 40,674) from 
the Liassic beds of the south-west of England bears a strong 
resemblance to Leckenby’ s Inferior Oolite species. 

Fontaine has described several examples of fronds not unlike 
Ptilozamites Leckenlyi from the Potomac beds ; the species 


1 Nathorst (78 1 ), pis. vii., xi., and xii. ; (78 3 ), pi. iii. 

2 Schenk (87), pis. iii., iv., vi.-ix. 
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{Jtenopteris insignia, Pont., 1 2 may “be specially compared with the 
English type. It is worthy of note that some of the frond 
fragments described by Feistmantel from the Upper Mesozoic beds 
of Queensland as TMnnfeldia odontopteroides (Morr.) should be 
referred to Ctenozamitesr 

Genus BIOOHXTES, Miguel. 

[Tijclsch. Wis. Nat. "Wet. vol. iv. p. 205, 1851.] 

The solitary specimen which I have referred to this genus 
does not afford entirely satisfactory evidence as to the precise 
manner of attachment of the pinnae to the rachis, but it is 
probably better to adopt the designation Dioonites than any other 
generic name. I have elsewhere given a comprehensive diagnosis 
of this genus. 3 

Dioonites Nathorsti, sp. nov. 

Type-specimen . Woodwardian Museum, Cambridge (Leckenby 
Coll., No. 222). 

Frond pinnate ; the pinnae are given off from a fairly stout rachis 
at an acute angle. The pinnae are narrow and linear, 3-4 mm. 
wide, and reaching a length of 8 cm. ; they are attached by the 
whole of the base, which is slightly wider than the rest of the 
pinnae ; the pinnae are tapered gradually to an acuminate apex, 
and are traversed by about eight parallel veins. 

On the back of the type-specimen Nathorst has written: “This 
is a new species, belonging to some genus allied to PterophyllumT 
In the best specimen, which is probably seen from the upper 
side, the rachis has a length of 14*5 cm. ; the pinnae appear to be 
attached laterally, but this is, I believe, clue to the exposure 
of the dorsal surface of the frond. The frond must have reached 
a considerable length, and the breadth, which is fairly uniform 
in the portion preserved, measures approximately 15-16 cm. 


1 Fontaine (89), p. 156, pis. bd.-lxiii. 

2 Feistmantel (90), p. 101, pi. xxix. figs. 1 and 5. 

3 Seward (95), p. 41. 
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Iii all probability the Leckenby specimen represents a now 
species ; I have chosen the specific name Nathorsti after my friend 
Professor Hathorst, of Stockholm, whose work has materially 
aided me in the identification of the Yorkshire plants. 

Dr. Richards, who printed a list of British Cycadean leaves in 
1884, 1 refers this specimen to an Indian species, Pterophyllim 
c luteins , Oldham & Morris, and adopts the generic name Dioonites. 
The frond so named by Morris from the Rajmahal Hills is repre- 
sented by imperfect fragments, which bear a close resemblance to 
the Yorkshire specimen, but the evidence is not, I believe, sufficient 
to justify us in making use of his specific designation. 

Among other Cycadean fronds from Indian localities which are- 
very similar to Dioonites Nathorsti, may be mentioned Zamites. 
prommus, Eeistmantel, 2 Cycadites Blanf or dianus , Oldham & Morris, 3 
Pterophyllim Footeanum , Feistmantel, 4 Another species similar 
to Dioonites Nathorsti is that described by Jaeger as Osmundites • 
pectimtus 5 ( = Pterophyllmn Jaegeri, Brongn.). The Rhaetic- 
species, Pterophyllum Braunianim, Gopp., 6 and P. carnallianumy 
Gopp., 7 may also be compared with the English type. 

The frond figured * by Hosius & Yon Marek 8 as Dioonites • 
abietinuSy Miq., bears a resemblance to D. Nathorsti , 


A Genus of Doubtful Affinity . 

Genus PODOZ AMITES, Braun. 

[Munster : Beitriige Petrefaet. Heft vi. p. 36, 1843.] 

Braun proposed this generic name, as a substitute for Zamiw 
of Brongniart and Zamites of Presl, for such species as Zamites 


1 Pickards (84), p. 3. 

2 Feistmantel (77 1 ), p. 62, pi. xli. figs. 1 and 2, 

s Oldham & Morris (63), pi. ix. fig. 2. 

4 . Feistmantel (79), pi. vi. 

5 Jaeger (27), pi. v. fig. 6. 

6 Schenk (67), p. 164, pi. xxxviii. figs. 1-10. 

7 Ibid. p. 163, pi. xxxix. fig. 4. 

8 Hosius & Yon Marck (79), pi. xhv. 
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distans, Presl, and Z. lanceolatus , L. & II. The following is his 
definition of the genus : — 

“Leaves pinnate; segments distant, alternate, contracted towards 
the base. Veins divergent at the base of the segments, approxi- 
mately parallel in the median and apical portions. 5 ’ 

The definition of Podozamites, which has been somewhat modified 
by later writers, may be stated as follows : — 

Frond (or shoot?) pinnate, the slender axis bears segments, 
usually somewhat far apart and at unequal distances, which vary 
considerably in both size and shape, from narrow linear and 
acuminate to broadly oval and obtusely pointed segments ; the 
segments are constricted basally, and traversed by numerous veins 
divergent at the base and approximately parallel to the edges of 
the narrower segments, but convergent in the distal portions of 
the broader segments. The base of the petiole may be enclosed by 
broad acuminate imbricating scale-leaves. 

It has been the custom to include this widely- spread genus in 
the Cycadacese, but it is worthy of note that the resemblance which 
the fronds possess to a shoot of Agathis australis , Salisb., a Hew 
Zealand Conifer, renders it by no means impossible that its true 
position is among the Coniferse. Such specimens as we possess do 
not enable us to determine the precise manner of attachment of 
the segments, but there are indications of a spiral phyllotaxis 
which would afford a strong argument in favour of the relationship 
of Podozamites to the Coniferse. Among recent Cycads, there are 
species of Zamia , Ceratozamia , Macrozamia , and Pncephalartos , 
which closely resemble Podozamites lanceolatus , but in the Cycadean 
fronds the segments are more regularly disposed than in most of 
the examples of the fossil species. Schenk prefers the generic 
name Zamites to Podozamites ; this author has figured a specimen 
which bears scale-leaves at the base of the petiole , 1 2 suggesting an 
origin from a lateral bud such as is occasionally produced by recent 
plants of the genus Cycas ; 2 the scales, as Schenk points out, may 
be compared also with the bud-scales of Agathis. 

Another example of Podozamites (P. lanceolatus minor 3 ) is figured 


1 Schenk (07), pi. xxxvi. fig. 3. 

2 Loc. cit. p. 160. 

3 ftatliorst (78 1 ), pi. xvi. figs. 10 and 10 a. 


n 
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by Nathorst from the Ehaetic beds of Ejuf, in which the lower 
part of the petiole is clasped by a few imbricate bracts bearing 
a striking resemblance to bud-scales. 

The structure of the epidermis of the pinnae is described by 
Schenk, and regarded by him as an argument against an alliance 
with the genus Agathis ; the form of the epidermal cells, how- 
ever, does not, I believe, constitute an important objection to the 
suggestion that Podozamites may represent the shoot of a Conifer 
rather than the pinnate frond of a Cycad. 

In addition to the type represented by Podozamites lanceolatus , 
there are others characterized by broadly oval segments, 1 
which suggest a comparison with the broad leaves of Agathis 
Dammar a, Eich. 

It is unsatisfactory to express a definite opinion in favour of 
assigning Podozamites to the Coniferse rather than to the Cyeadaeese 
on such evidence as is before us, but I am disposed to favour the 
view that the plants, which it has been customary to refer to 
Eraun’s genus, may be more correctly compared with the Conifer 
Agathis than with any recent Cycad. 

Podozamites lanceolatus (Lindley & Hutton). 

[Foss. Flor. vol. iii. pi. exciv. 1836.] 

(Text-fig. 44.) 

1836. Zamia lanceolatus , Lindley & Hutton, Foss. Flor. pi. cxciv. 

1848. Zamites lanceolatus, Bronn, Ind. Pal. p. 1378. 

1849. Zamites lanceolatus, Brongniart, Tableau, p. 106. 

1850. Zamites lanceolatus , Unger, Gen. spec, plant, foss. p. 282. 

1853. ? Zamites Staueri , Ettingshausen, Lias Oolit. Pfianz. pi. ii. fig. 5. 

1854. Zamites lanceolatus , Morris, Brit. Foss. p. 25. 

1864. Zamites lanceolatus , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77. 

1866. ? Podozamites lanceolatus , Newberry, Foss. Plants China, pi. ix. fig. 7. 

1868. Zamites lanceolatus, Bichwald, Leth. Boss. pi. iii. fig. 1. 

1870. Podozamites lanceolatus , Sehimper, Trait, pal. veg. vol. ii. p. 160. 

1875. Zamites lanceolatus , Phillips, Geol. Yorks, p. 225, lign. 54. 

P Podozamites lanceolatus, Feistmantel, Pal. Ind. pi. iii. figs. 7-17 ; 
pi. iv. figs. 1-10. 


1 E.g. Podozamites Eeinii, Geyler (77), pi. xxxiii., xxxiv, ; Yokoyama (89), 
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1877. Podozamites lanceolatus, Heer, Flor. loss. Aret, vol. iv. (3), pi. vii. 
figs. 1-7. 

P. lanceolatus , ibid. vol. iv. (2), pi. xxiii. fig. 4 ; pi. xxvi. figs. 2 and 3 ; 
pi. xx vii. figs. 1 and o. 

P. lanceolatus minor, ibid. pi. xx'vii. figs. 6-8. 

Cf. P. ensiformis, ibid. pi. iv. figs. 8-10 ; pi. xx. fig, 6b. 

? P. lanceolatus, Geyler, Palajont. vol. xxiv. pi. xxxiii. figs. 1-4; 

pi. xxxiv. figs. 3-5. 

P P. ensiformis, ibid. pi. xxxii. fig. 1 . 

1881. Podozamites lanceolatus , Zigno, Flor. foss. Oolit. vol. ii. p. 119. 

1885. Podozamites lanceolatus, Dawson, Trans. E. Soc. Canada, pi. i. fig. 3. 
1887. ? Podozamites lanceolatus, Schenk, Foss. Pflanz. Albourskette, pi. viii. 
fig. 42. 

1889. Podozamites lanceolatus, Yokoyama, Joum. Coll. Sei. Japan, vol. iii. 

pp. 45 et seq., pis. iv. etc. 

P. lanceolatus , Heer, loe. cit. vol. v. (2), pi. v. figs. 1-11. 

P. angustifoUus, ibid. pi. v. figs. 11 and 12. 

1890. Podozamites lanceolatus, Schenk, in Zittel, p. 218. 

1892. Podozamites lanceolatus , Fox- Strangway s, Tab. Foss. p. 140. 

1894. ? Podozamites lanceolatus, Yokoyama, loc. cit. vol. vii. p. 222, pi. xxiii, 
figs. 4 and 5. 

1896. Podozamites lanceolatus , Hartz, Med. Gron. vol. xix. p. 237, pi. xiii. 

figs. 1, 3, 4, 5, 6, 8, and 9 ; pi. xiv, figs. 1-3 and 5. 

P. SchenJcii , ibid. pi. xiii. figs. 2 and 7. 

1897. Podozamites lanceolatus, Yathorst, Flor. Spitzb, p. 13, pi. i. fig. 5. 

P. angustifoUus, Bartholin, Dan. Geol. Anders, pi. A, figs. 9 and 10. 

1900. Podozamites lanceolatus , Seward, Manchester Lit. and Phil. Soc. 
vol. xliv. p. 15. 

Type-specimen of Lindley & Hutton in the Manchester Museum, 
Owens College (Ho. 321). 

Frond pinnate; rachis slender, giving off at unequal intervals 
linear lanceolate segments; the segments are characterized by their 
gradually tapered acuminate apices and constricted bases ; they are 
traversed by several parallel veins. 

The type-specimen was obtained by "Williamson from. Haibnrn 
Wyke, and presented with a drawing and brief description to 
Lindley; it is described by the former as “no doubt produced by 
some one of the Cycadeoideous stems of the Oolitic rocks.” The 
rachis is 13 cm. in length, bearing irregularly disposed linear 
pinnae, about 7 mm. broad, attached by a narrow base. The longest 
pinna measures 7 cm. in length, and tapers gradually to an 
acuminate apex, but becomes suddenly narrow towards the basal 
end ; a few of the pinnae appear to be laterally attached to the 
rachis, with a slightly decurrent lower margin, but in one or two of 
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the pinnse the attachment appears to be rather on the upper face 
of the rachis. The veins are numerous and parallel, as in the- 
Cycadean genus Zamites. The specimen is not sufficiently well 
preserved to enable us to determine the exact manner of attachment 
of the pinnae, and it is very doubtful if all of them are shown in 
their original position. It is probable that the pinnae of this species 
were deciduous and separated from the rachis by a definite 
separation-surface, and this circumstance adds to the danger of 
assuming that all the leaflets are in their original positions. 1 

The considerable amount of variation in the size and form of 
the segments has given rise to the institution, by Heer and other' 
authors, of several varietal terms, but it is improbable that the 
numerous so-called varieties were borne by distinct plants. It 
would seem that the species is characterized by a marked tendency 
to variation in the form and dimensions of the linear-lanceolate- 
segments. A specimen in the York Museum, which cannot 
reasonably be separated specifically from the ordinary type such 
as is represented in Text-fig. 44, illustrates this variability. The 
pinnse in the York specimen are approximately 4 mm. in breadth ; 
they are arranged on the shale at unequal distances apart, and 
attached by a narrow base to the slender rachis. 

Among the numerous specimens figured by Heer from Jurassic 
rocks of Siberia and Spitzbergen, there are several which appear 
to be identical with Podozmnites lanceolatus (L. & H.), and others- 
with broader segments (e.g. P. pulchellus 2 3 ) which represent another 
specific type. 

"We find several Rhaetic examples of Podozmnites 3 referred to- 
such species as P. lanceolatus , P. distans , P. JEmmonsi , and others,, 
which appear to be almost, if not quite, identical with the type- 
species of Lindley & Hutton ; it is clear that this plant was one 
of the most widely spread elements in both the Rhsetic and Oolite 
floras. 

39 , 303 . Text-fig. 44. 

This specimen has a length of 17*5 cm. from the base to the tip- 
of the highest leaflet. The preservation is unfortunately not very 


1 Seward (00), p. 16. 

3 Ileer (77), vol. iv. (1), pi. ix. figs. 10-14. 

3 Vide Hathorst (76) ; Schenk (67) ; Fontaine (83), pi. xxxiii. fig. 2, etc. 
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good as regards the manner of attachment and venation of the- 
leaflets. As shown in the drawing, the pinnae (or leaflets) are 
not regularly disposed on the axis, hut occur at irregular distances, 
thus differing from the more regular arrangement of pinnae in 
a Cycadean frond. Each 4 pinna ’ is narrower at the base and 
tapers gradually to an acuminate tip ; the veins are numerous 
and approximately parallel to the edges of the leaflets. The 
figured specimen hears a close resemblance to the type-specimen 
of Lindley & Hutton (in the Manchester Museum) ; cf. also the 
figure given by Schenk in the Flora der Grenzschicliten of Zamites 
distans , Presl, var. longifolia , l A specimen from Bayreuth (Keuper) 
in the Museum Collection (Ho. 1184) also bears a close resemblance 
to 39,303. 

Hear Scarborough. Bean ColL 


1 Schenk (67), pi. xxxvii. fig*. 1. 
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Class GIJs T KGOALES. 

Family GrWmOAGEJE. 

The genus Ginkgo (or Salisburia ), the Maidenhair-tree of China 
and J apan, has long been recognized as an isolated member of the 
Coniferae ; but in recent years it has been shown that there are 
good grounds for giving expression to its peculiarities by instituting 
a special division of Gymnosperms for the inclusion of this mono- 
typic genus. 

In a recent number of Die Ufaturlichen Pflamenfmn ilien by 
Engler & Prantl, the name Ginkoales is adopted as a class- 
designation, and in this subdivision of the Gymnosperms is included 
the family Ginkgoaceae, represented by the single living genus 
Ginkgo. The following definition of the Ginkgoacese is quoted 
from Engler & Prantl : — 1 2 

“Flowers unisexual, dioecious, without perianth. Male flowers 
shortly stalked, long, and of loose or open structure. Stamens 
with two free pollen -sacs. Pollen spherical, producing two 
spermatozoids before fertilization. Pemale flowers supported on 
a long axis bearing usually two terminal carpels, and rarely more 
than two ; these are stalked spherical bodies, the seed being 
surrounded at the base by an enveloping collar-like structure. 
Ovules with one integument. The ripe seeds have a fleshy outer 
coat and a hard, strong, inner coat. Embryo with two cotyledons. 
Leaves stalked; the lamina divided into two or more-lobes.” 

The most important advance made in recent years as regards our 
knowledge of the morphology and natural position of Ginkgo is the 
discovery by the Japanese botanist Hirase 1 of large ciliated and 
spirally coiled spermatozoids, which are produced in the pollen-tube 
shortly before fertilization. Among Conifers the male generative 


1 Engler & Prantl (97), p. 19. 

2 Hirase (97) (98). 
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cells, so far as we know at present, are always non-motile ; but, 
on the other band, spermatozoids similar to those of Ginkgo have 
recently been discovered in two genera of Cycacls, Cycas 1 and 
Zamia 1 2 3 The fertilization of the egg-cell by means of spermatozoids 
affords an important distinction between the Ginkgoales and 
Conifer®, and serves as another connecting link between Ginkgo 
and the Cycads. There are several features, as regards . both 
vegetative and reproductive characters, in which Ginkgo shows 
a distinct approach to the recent Cycads ; and the Cycadace® are 
linked to the Perns by several Palaeozoic genera of plants, which 
it is now customary to include in the class Cycadofilices. In 
the Ginkgoacese, then, we have a family connected by several 
characters with the Cycadace®, and, like the Cycads, exhibiting 
certain points of contact with the Perns. 

Ginkgo is the sole surviving representative of the Ginkgoales, 
but there is good reason for including in the same class certain fossil 
genera characteristic of the Mesozoic epoch. In the first place 
we have several fossil species usually referred to Ginkgo itself ; 
the genus Baiera is another closely allied type which should be 
placed in the same family, and I believe we may reasonably 
include in the Ginkgoace® the type of female flower to which 
Carruthers gave the name Beania 2 There are several other 
genera which are often referred to the same family with Ginkgo , 
both of Palaeozoic and Mesozoic age, but these need not be 
discussed here. The only other genus, represented in the Inf erior 
Oolite strata of East Yorkshire, which need be considered as a 
possible claimant for membership of the Ginkgoacese is Heer’s 
Czekanowskia , in which is now included the plant named by 
Lindley & Hutton Solenites Murray ana ; for reasons stated else- 
where I have considered Czekanowskia as a Conifer of which the 
precise position is a matter of uncertainty. The evidence on which 
a close relationship of Heer’s genus with Ginkgo has frequently 
been assumed to exist, is not strong enough to justify any 
statement which would imply more than a possibilitv of the two 
genera belonging to the same family. 


1 Ikeno (98). 

2 Webber (97). 

3 Carruthers (67). 
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Genus GINKGO, Ksempfer. 

.[Amoenitatem exoticarum, p. 811, 1712. Linnaeus, Mantissa Plantarum, 
p. 313, 1771.] 

1. Ginkgo digitata (Brongniart). 

2. Ginkgo wliitbiensis, Nathorst. 

The maidenhair - tree was first described under the name 
Ginkgo by Kasmpfer in 1712 ; 1 this author published a drawing 
of a shoot and ovule, and spoke of the plant as Ginkgo or Ginan, 
vulgo Itsjo : “ arbor nucifera folio adiantino.” Linnaeus adopted 
Ksempfer’s designation, and referred to the plant as Ginkgo Mol a. 
In 1797 Smith 2 placed this species among the Conifers; he 
proposed the generic name Salisburia and a new specific designation 
•adiantifolia in place of the c ‘uncouth name Gingko and the 
incorrect specific term bilob a” Since 1797 the names Ginkgo 
biloba and SaUsburia adiantifolia have both remained in common 
use. Among the numerous references to Gingko in the literature 
■of the present century we find several records of the development 
of both male and female flowers in trees grown at Montpelier, 
Yienna, Kew, and elsewhere. By Richard, Endlieher, and several 
•other authors, Ginkgo has been placed in the family Tasineae ; 
but Eichler, in an important contribution to Martins’ Flora 
Brasiliemis , proposed to include the genus in a separate tribe, the 
Salisburyeae. 3 In 1840 Zuccarini 4 called attention to the resem- 
blance of the young leaves of Ginkgo to those of the African 
Cycad Fnceplialartos horridus , and instituted a comparison between 
the short shoots of the maidenhair - tree and the main stem of 
Cycads. During the past few decades new facts have gradually 
been brought to light demonstrating other and more important 
resemblances between Ginkgo and the Cycads, and finally the 
discovery of motile spermatozoids in both Cycads and Ginkgo 


1 Kmmpfer (1712), p. 811. A more complete historical sketch of Ginkgo is 
given in a recent paper by Miss Gowan and myself : vide Seward & Go wan 
(00 2 ), p. 111. 

2 Smith (1797). 

^ Eichler (52). 

Zuccarini (40). 
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afforded sufficient reason for the institution of a separate* 
subdivision of the Gymnosperms in which to include Xaempfer’s 
genus. 

Ginkgo is sometimes spoken of as unknown in a wild condition, 
but this statement has recently been challenged by Mrs. Bishop' 
(Miss Bird), who speaks of having “met with several fine 
specimens in the magnificent forests which surround the sources of' 
the Gold Elver and the smaller Min in Western China.” 1 

The genus Ginkgo, as represented by the single living species 
Ginkgo lilola , may be diagnosed as follows : — 

A tree of pyramidal form reaching a height of over 30 metres, 
with smooth grey bark, characterized among existing Gymnosperms- 
by its flat, broad leaves, with the Cyclop ter is type of venation, 
deciduous in the autumn, possessing a long and slender petiole 
slightly grooved on its upper surface and a lamina varying con- 
siderably in size and shape, occasionally fan-shaped and entire, but 
more frequently divided into two halves by a more or less deep- 
median division, or subdivided into several wedge-shaped lobes. 
The foliage-leaves occur either scattered on long shoots or crowded 
at the apex of short shoots ; the latter form of leaf -bearing axis 
often passes by apical growth into the long shoots bearing scattered 
leaves separated by long internodes. 

Flowers dioecious. The male flowers, which occur in the axils- 
of scale-leaves, have the form of a stalked central axis bearing 
scattered, loosely disposed stamens ; each stamen consists of a 
slender filament terminating in a very small apical scale, bearing 
usually two, sometimes three or four, elliptical pollen-sacs which 
open by longitudinal dehiscence. The pollen -grains develop a 
rudimentary prothallus consisting of a few cells, and before 
fertilization two large spirally coiled multiciliate spermatozoids are* 
produced from the generative nuclei in the pollen-tube. The 
female flowers usually have the form of a long peduncle bearing 
two terminal elliptical ovules enclosed at the base by a collar-like- 
envelope representing a reduced carpellary leaf. Abnormal female- 
flowers, possessing more than two ovules, are not infrequently met 
with. Each ovule consists of a nucellus enclosed by a single- 


1 Letter to the London Standard, Aug. 17, 1899. Vide also Bird (80), vol. iL 
p. 144. A', v 
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integument, which in the ripe seed forms a thick fleshy covering 
surrounding a hard woody shell; the nucellus possesses a well- 
marked pollen-chamber, and in the mature ovule the greater part 
of the nucellar tissue is reduced to a thin papery layer enclosing 
a large embryo-sac which usually contains two archegonia. After 
fertilization, which may occur either before or after the ovule has 
fallen from the tree, the egg-cell develops directly into an embryo- 
with two cotyledons. 

The secondary wood of Ginkgo is composed of traekeids with 
numerous bordered pits on the radial and not uncommonly on the 
tangential walls. Eesin ducts occur in abundance, both in the pith 
and in the cortical tissues. 

It is unnecessary to enter here into a detailed examination of 
the histological characteristics of Ginkgo ; but we may briefly 
summarize some of the features in which the genus agrees with 
the Cycadacese. 

1 . The archegonia possess two neck-cells. 

2. The seeds are situated at the margin of the carpellary leaves, 

and have a fleshy testa. 

3. The male reproductive cells have the form of motile ■ 

spermatozoids. 

4. The short shoots bear scale-leaves and foliage-leaves, and 

present a close resemblance to the stems of Cycads. 

5. The presence of a large pollen- chamber at the apex of the 

nucellus. 

6. The existence of centripetal wood in the cotyledon-stalk, as 

also in the foliage-leaf, petiole, and elsewhere. 

7. Besemblances in the anatomy of the short shoots to features' 

characteristic of Cycadean structure. 

We need not concern ourselves for the present with the various- 
views that have been held as to the morphology of the female 
flowers, a subject which has given rise to no little controversy, nor 
need we attempt an exhaustive description of the various features- 
of morphological and phylogenetic importance exhibited by both 
vegetative and reproductive organs. 1 

The leaves of Ginkgo bilob a, which Ebempfer and others have 
compared with those of the maidenhair fern, are of special 


1 Tide Seward Sc Gowan (00). 
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importance from the point of view of the geological history of 
the genus. The broach wedge-shaped or fan-shaped lamina, with 
its numerous spreading and dichotomously branched veins, at 
once suggests a comparison with such recent ferns as Adiantum 
pen iforme, L., Triohomanes remforme , Forst., Scolopendrium nigripes, 
Hook., Lindsay a reniformis, Dry., and others. For many years the 
fossil leaves of Ginkgo were regarded by Brongniart and other 
authors as species of ferns, and usually included in the genus 
Cyclopier is. 

It was Heer who first drew attention to the probable generic 
identity of certain Mesozoic leaves from the Arctic regions and 
[Northern European localities with the fern -like leaves of the 
maidenhair- tree. 1 The recognition of these fossil leaves as species 
of Ginkgo rather than as ferns was based on the form of the petiole, 
which, Heer pointed out, agrees exactly with that of Ginkgo Mloba , 
but more especially on the discovery of male flowers practically 
identical with those of the recent species, and of seeds and short 
foliage shoots very similar to those of the maidenhair - tree. 
There are but few recent plants possessing leaves which might 
be mistaken for those of Ginkgo ; a few ferns, such as those 
already mentioned, have leaves in form and venation very similar 
to the maidenhair-tree ; but the form of the petiole and the 
frequent association of the reproductive structures with fossil 
leaves, afford confirmatory evidence which enables us to speak with 
certainty as to many of the fossil forms. Among the Angiosperms 
Ginkgo -like leaves are very rare, and in such a plant as Hakea 
Baxter i f R. Br., the reticulate venation precludes confusion with 
the fern-like leaf of Ginkgo. 

From evidence afforded by fossil leaves and flowers it has been 
possible to draw up a history of the Ginkgoacese, which demon- 
strates the extreme antiquity and wide geographical distribution of 
Ginkgo and other genera. It is true that some of the leaves 
referred to Ginkgo may be ferns, and on the other hand certain 
so-called fern species might equally well be referred to the 
Ginkgoacese. 

In 1881 Heer 1 published an interesting paper on the history of 
Ginkgo- like trees, in which he summarized the available data, 
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concluding that ancestral forms of the recent plant existed as 
far hack as the Upper Carboniferous period. Since this paper was- 
written many new facts have come to light, which enable us to 
extend the geographical distribution of the family and strengthen 
Heer’s conclusion as to the importance of these Gymnospermous- 
plants in the Mesozoic or even in the Palaeozoic epoch. 

Such genera as GinJcgophyllum , Saportm, Trichopitys, Dicrano- 
phyllum , Bhipidopsis, Whittlesey a, and even Ginkgo itself, have 
been described from Carboniferous and Permian rocks as probable 
members of the family to which Ginkgo hiloba belongs. As 
regards some of these genera, there is hardly sufficient evidence 
in favour of their inclusion in the Ginkgoales ; on the other- 
hand, the close resemblance of the Permian leaves referred to- 
GinkgophyUum , Ginkgo , Saportcea , and Baiera , to the recent plant, 
render it probable that closely allied species existed in the 
Palaeozoic era. Certain fossil seeds from St. Etienne, of Permian 
age, described by Brongniart 1 as species of Cardiocarpus y are 
almost identical in structure with Ginkgo seeds. It is, however, 
from Mesozoic strata that we obtain the most striking proof of 
the abundance of Ginkgo-Hke trees in the vegetation of the past. 

Although as a rule it is, for various reasons, preferable to 
avoid the application of the name of a recent genus to fossil 
species, yet the generic names Ginkgo and Salisburia have been 
so generally used for fossil leaves, and on evidence of a trustworthy 
nature, that it would be inadvisable to suggest a departure from, 
so well established a custom. The leaves described by Gardner 
from the Tertiary beds between the basaltic lava-flows of Mull, 
and referred to Unger’s species Ginkgo adiantoides , 2 agree so 
closely with those of the recent species that we may well hesitate 
to admit even a specific difference. When we come to examine 
the Jurassic and Cretaceous species, examples are not lacking 
which also exhibit the closest agreement with the surviving type. 
It has been pointed out by more than one author that the number 
of specific names applied to Jurassic Ginkgo leaves is excessive ; 
palseobotanical writers have frequently overlooked the wide range 
of variation exhibited by leaves on the same tree of a living 


1 Brongniart (81). 

2 Gardner (S3), pi. xxv. 
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Ginglco . There is a wide difference between the small entire 
leaves borne on fertile shoots and the larger ones with a shallow 
central incision, and between these and the leaves of which 
the lamina is divided into several comparatively narrow lobes 
by divisions extending almost to the petiole. The leaves with 
a large spreading and much dissected lamina are often found 
•on young and vigorous shoots or on seedlings ; these might well 
be included in a distinct species if found as isolated fossils. 1 2 

It has been customary to make use of Braun’s generic name 
Baler a 2 or TJnger’s term Jeanpaulia for leaves of a Ginkgo- like habit, 
but having narrower or linear segments of the type represented 
in PL IX. Figs. 3-7. Such a generic distinction is no doubt, 
in some cases at least, purely artificial, but as it serves a useful 
purpose we may continue the custom, admitting that a distinctive 
generic name does not necessarily imply a distinction of great 
taxonomic importance. It is easy to obtain a series of fossil 
leaves exhibiting various transitional stages between the type, 
in which the lamina is entire, and such a form as that shown 
in Fig. 6, PL IX., where the lamina is reduced to forked acicular 
segments. The limits of the two genera, Ginkgo and Baiera , 
cannot therefore be accurately defined, but, speaking generally, 
the former name is applied to leaves with an entire lamina, or 
with a lamina divided into two or more comparatively broad 
segments, while the latter name implies leaves in which the 
segments vary in breadth from less than 1 mm. to 2 or 3 mm. 
in breadth, and may be usually described as linear. 

1. Ginkgo digitata (Brongniart), 

[Hist. veg. foss. p. 219, pi. lxi. bis, figs. 2 and 3, 1828.] 

(Pl. IX. Figs. 1, 2, 9, and 10 ; Text-fig. 45.) 

1828. Cgelopteris digitata , Brongniart, Hist. veg. foss. p. 219, pl. lxi. bis, 

figs. 2 and 3. 

1829. Sphenopteris latifolia, Phillips, Geol. Yorks, p. 148, pl. vii. fig. 18. 

1833. Cgelopteris digitata, Lindley & Hutton, Foss. Flor. vol. i. pl. lxiv. 


1 For figures of several forms of leaves of the recent species, vide Seward & 
Gowan (00), pl. x. figs. 62-66, 70. 

2 Braun (43), p. 20. 
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■ 1836. Adiantites digitatus , Goppert, Foss. Farm. p. 217. 

A. Huttoni , ibid. 

1838. Cyclopteris Huttoni, Sternberg, Flor. Yorwelt, vii. p. 66. 

C. digitata, ibid. 

1841. Cyclopteris Huttoni , Goppert, Gatt. foss. Pflan. (v. and vi.), pis. iv., v. 

figs. 17-19. 

1843. Baiera digitata, Braun, in Munster, p. 21. 

B . Huttoni , ibid. 

1846. Cyclopteris digitata, D linker, \Vealdenbildung, p. 9, pi. i. fig. 8 ; 
pi. v. figs. 5 and 6 ; pi. vi. fig. 11. 

1848. ? Cyclopteris digitata, Bronn, Ind. Pal. p. 376. 

1849. Cyclopteris digitata, Bronguiart, Tableau, p. 105. 

Baiera Huttoni, ibid. 

1850. Cyclopteris digitata, Unger, Gen. spec, plant, foss. p. 94. 

' C> Huttoni, ibid. 

1852. Cyclopteris digitata, Efctingshausen, Abb. k.-k. geol. Beiehs. yoL i. 

Abth. 3, p. 12, pi. iv. fig. 2. 

1853. Cyclopteris digitata, Andrae, Foss. flor. Sieben. p. 31. 

1854. Cyclopteris digitata, Morris, Brit. Foss. p. 7. 

1856. Cyclopteris digitata, Zigno, Flor. foss. Oolit. vol. i. p. 102. 

C. Huttoni , ibid. p. 103. 

1864. Cyclopteris digitata, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76, 
pi. iv. fig. 6. 

1868. Cyclopteris incisa, Eichwald, Leth. Boss. pi. iv. fig. 6. 

1869. Baiera digitata, Schintper, Trait, pal. veg. vol. i. p. 423, pi. xliv. 

fig. 1. 

1871. ? Baiera multipartita, Schenk, Palseontograph. vol. xix. p. 10, pi. xxiv. 

pp. 1-8. 

1-875. Cyclopteris digitata, Phillips, Geol. Yorks, p. 200, pi. vii. fig. IS. 
.1877. Ginkgo digitata, Heer, Flor. foss. Arct. vol. iv. (1), p. 40, pi. viii. 

fig. la ; pi. x. figs. 1-6 (including the following varieties : biloba, 
quadriloba, multiloba, and angustiloba ) . 

G. Huttoni, Heer, ibid. p. 43, pi. x. fig. 10 ; vol. iv. (2), p. 59, pi. v. 
fig. 15 ; pi. vii. fig. 4; pi. x. fig. 8. 

1878. Ginkgo Huttoni, Heer, ibid. vol. vii. p. 25, pi. vi. fig. 7. 

G. mtegriuscula, Heer, ibid. p. 25, pi. vi. figs. 5 and 6. 

Of. G. Jaceardi, Heer, ibid. pi. lviii. fig. 20. 

1881. Ginkgo digitata, Heer, Engier’s Jahrb. vol. i. p. 11. 

G. Huttoni, ibid. p. 12. 

1882. ? Ginkgo multinervis, Heer, Flor. foss. Arct. vol. vi (1), pis. vi., viii., 

' ■ and ix. 

1884. Salisburia digitata, Saporta, Pal. Fran^. vol. iii. p. 294, pi. elx. 
figs. 1-5. 

S. Huttoni, ibid. p. 299, pi. clix. figs. 4, 5 ; pi. clx. fig, 8. 

1889. Ginkgo digitata, Yokoyama, Journ. Coll. Sci. Japan, vol. iii. p. 59, 

pi. xiii. fig. 2. 

1890. Ginkgo digitata, Schenk, in Zittel, p. 264. 

1892. Ginkgo digitata, Fox-Strangways, Tab. Foss, p, 138. 

Q. Huttoni, ibid. 
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1894. Ginkgo -digitate , var. integrhmula, Bartholin, Bot. Ticlss. vol. xix.. 
p. 96, pi. iv. fig. 1. 

G, Huttoniy ibid. p. 97, pi. iv. figs. 2 and 3. 

1897. Ginkgo Suttoni, Bartholin, Dan. Geol. Anders, pi. B, fig. 11. 

G. digitate , Nathorst, Flor. Spitzbergen, p. 15. 

1900. Ginkgo digitate, Seward & Go wan, Annals Bot. vol. xiv. pis. ix. and x. 

G. digitata, Seward, Manchester Lit. and Phil. Soc. vol. xliv. p. 23,. 
pi. ii. fig. 5. 

Of. G, polaris, Nathorst, Norwegian Polar Expedition, pt. iii. pi. L 
fig. 8, etc. 

Type- specimens. The type of Brongniart’s figures is probably 
in the Paris Museum. The type-specimen named by Phillips. 
SpJienopteris latifolia is in the York Museum. 

Leaves with a long slender petiole, slightly expanded at the base 
and grooved on the upper surface, attached to either long or short 
shoots. The lamina may be either entire or repeatedly lobed, 
varying in shape from a broad fan-shaped form, with a straight 
base, or with the lower margin of the lamina making an acute angle' 
with the petiole (e.g. Fig. 1, PI. IX.), to a narrower wedge-shaped 
form, in which the lower edges of the lamina make an obtuse angle- 
with the petiole (Fig. 10, PL IX.). Veins numerous, spreading,, 
and branched dichotomously. The male flowers are similar in form 
to those of the recent species, the filaments of the anthers bearing 
two or more terminal elliptical or oval pollen-sacs. The female 
flowers are imperfectly known, but probably similar in type to those 
of Ginkgo Mloba. 

In the above diagnosis, which is necessarily incomplete, the 
flowers are not fully described, because we have no absolute proof' 
of the actual connection of certain species of Ginkgo leaves with 
associated male flowers and seeds or fragments of female flowers. 
There is, however, every reason to believe that the flowers of some 
at least of the Mesozoic species of Ginkgo agreed in essentials with 
those of the recent species. 

It will be seen from the above synonymy that I have included 
under Ginkgo digitata certain species which have usually been 
regarded as distinct. The chief reason for this diminution in the 
number of the specific names is to be found in the marked 
tendency to variation in leaf-form of the recent species. The- 
deeply lobed lamina, such as that illustrated in Figs. 2 and 10, 
PI. IX., has generally been regarded as characterizing a separate 
species, named by Sternberg Cyclopteris Huttoni , and referred to by 
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later authors as Ginkgo Huttoni ; this fossil form may, however, be 
closely matched with the more deeply lobed leaves frequently met 
with on the recent species. *While including both forms of leaf 
under one specific name, it may be convenient to distinguish the 
more deeply lobed type by adding the term Huttoni as marking' 
a ‘ form 5 or variety of the species G. digitata . 

Brongniart 1 defined the species Cgdopteris digitata as follows : — 
“ Cgdopteris foliis petiolatis, semiorbiculatis, flabelliformibus, ad 
marginem lobatis, lobis contiguis cuneiformibus truncatis vel 
ad apicem sinuosis, nervis tenuissimis striseformibus sequalibns.” 
Brongniart compares the leaves with those of Trichomanes reniforme. 

The drawing given in Phillips’ work (pi. vii. fig. 18) is far 
from accurate ; it is impossible to detect in the specimen anything 
corresponding to the three small lobes shown at the base of the 
leaf. The type-specimen represents a typical example of a Ginkgo 
leaf with a divided lamina; it is twice the size of the drawing, 
as indicated in Phillips’ figure. Goppert, like Brongniart and 
other authors, placed the Ginkgo leaves in a genus denoting 
a fern affinity. Braun included Cgdopteris digitata , Brongn., in 
his new genus Baiera , which he compared with Marsilia , on the 
strength of a supposed resemblance' of what he took for reproductive 
structures to the sporocarps of that genus. 

In the fourth volume of his Flora fossilis Arctica , Heer 
discussed the affinity of Cgdopteris digitata , Brongn., and allied 
Jurassic species, which he described from Spitzbergen ; he pointed 
to certain characteristics in the venation of the lamina and to the 
grooved surface of the petiole of the fossil leaves as reasons for 
regarding the leaves as generically identical with those of Ginkgo 
Molar Heer also described specimens of male flowers and seeds 
associated with several of the fossil leaves, and these he naturally 
regarded, from their very close resemblance to the flowers of the 
recent species, as belonging to the plant which bore the leaves with 
which they were found in close association. 

The species Cgdopteris incisa , described by Eichwald from 
Russia, is of the same form as some of the English Ginkgo leaves 
from the Yorkshire coast ; it agrees closely with the example 


1 Brongniart (28 2 ), p. 219. 

2 Heer (77 1 ), p. 41. 
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shown in Pig. 1, PL IX. , and still more closely with an unusually 
large leaf of G. digitata in the Manchester Museum. 1 Heer’s 
species G. integriuseula , from Spitzbergen, is characterized by an 
entire lamina, but, as Xathorst points out and Heer has himself 
admitted, there are no good grounds for regarding this form as 
specifically distinct from G. digitata. In the York Museum there 
is a very good specimen of a Ginlego leaf from East Yorkshire, 
agreeing in general shape with Fig. 1, PL IX., but differing in 
having a lamina which is practically entire. 2 3 

The 'Wealden leaves described by Bunker as Cydopteris digitata , 
and afterwards by Schenk as Baiera multipartita , may possibly 
be specifically identical with the Lower Oolite G. digitata , but 
it is safer to suggest their identity rather than to regard it as 
well established. The wide range of Ginlgo digitata is shown 
by the references in the above list of synonyms ; examples of 
this species have been recorded from Siberia, Spitzbergen, Franz 
Josef Land, Bornholm, England, Persia, Japan, and elsewhere. 
The Arctic distribution of Ginlego in Upper Jurassic times has 
recently been extended by the discovery of several leaves named 
by Xathorst Gin/cgo polar is some of them are very similar to 
G. digitata , and differ only in their smaller dimensions, which 
suggest an Arctic form of the English species. 

Before dealing with the flowers which may possibly belong 
to Ginhgo digitata , we may briefly describe the fossil leaves 
represented in the Museum Collection. 

39,211. Pl. IX. Fig. 1. 

This unusually perfect specimen has a lamina 3*8 cm. deep and 
■6 cm. broad, with numerous and well-preserved forked veins. The 
upper part only of the petiole has been preserved. Cf . Brongniart’s 
pl. vi. Us, fig. 2 ; also Eichwald, pl. iv. fig. 6. The veins are very 
clearly shown, and follow a course similar to that in the leaves of 
the recent species. 

Oolitic Shale, Scarborough. Bean Coll . 


1 For a figure of the Manchester specimen, vide Seward (00), pl. ii. fig. 5. 

3 For a figure of this species, vide Seward & Gowan (00), pl. x. fig. 54. 

3 Newton & Teall (97), pl. xxxviii. ; Nathorst (00). 
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10,316. PI. IX. Fig. 9. 

A smaller example, similar to that of Fig. 1 ; 3*7 cm. in "breadth 
and 2*8 cm. deep. Venation clearly shown. 

Upper Shale, Scarborough. Mantett Coll. 

Ginlcgo cligitata , forma Huttoni . 

V. 3578. PL IX. Fig. 2. 

This represents a more deeply lobed type, similar to the leaf 
figured by Lindley & Hutton as Cyelopteris cligitata, but afterwards 
placed by Sternberg and others in a distinct species — C . Huttoni. 
If. this form of leaf be compared with the more deeply dissected 
leaves of G. liloba , as for example the recent leaf figured by 
Lindley & Hutton in their plate xxvii. and those figured by 
Saporta and Gardner in their respective works, it will be seen 
that the more deeply divided lamina is in itself no sufficient 
reason for a separate specific designation. This type of leaf is 
represented by some examples approaching closely the form shown 
in Fig. 4, PI. IX., which is referred to Baiera JPhilUpsi, Xathorst. 
Labelled by Bean Cyelopteris cligitata. 

Upper Shale, Scarborough. 

V. 3580. PI. IX. Fig. 10. 

Another deeply lobed form, which can be matched exactly with 
some of the smaller leaves of the recent species. The lamina is 
3 cm. broad and 2*7 cm. deep. This leaf occurs with several others 
on a large piece of rock ; most of them exhibit a similarly lobed 
lamina, but others approach closely Baiera Phillipsi (PL IX. Fig. 4). 

Other specimens: — 13,503 (broad segments), 24,755, 39,215, 
40,468, G . cligitata (forma Huttoni), V. 3300 (similar to V. 3580, 
Fig. 10, Pl. IX.), V. 3579 (portions of several leaves), 11,019, 
39,212,40,546. 

Ginkgo digitata (fiowers). Text-fig*. 45. 

Although we cannot speak with certainty as to the connection of 
any fossil fiowers with this species, it is very probable that some 
imperfect examples of male fiowers and isolated pollen-sacs met 
with in the English rocks may, as Xathorst first suggested, be 
presumably regarded as the fiowers of this species. 
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In 1829 Phillips figured some small leaf-like bodies as “unknown 
leaves ” ; the original specimen, which is in the Cambridge Museum, 
reveals the identity of these bodies with some more perfectly pre- 
served fossils in the Leckenby Collection, British Museum, and 
elsewhere, which ISTathorst regarded as pollen - sacs probably 
belonging to Ginkgo digit&ta . On the label attached to Phillips’' 
figured specimen Bean has written the following note from 
Brongniart: — 4 ‘Appears to be a very curious plant, but the 
specimen is incomplete, so that I cannot form any opinion about 
it. 1838.” On another specimen Hathorst wrote : “ Male flowers* 
of Ginkgo digitata” A more perfect specimen in the Leckenby 
Collection, 1 to which Hathorst has referred in his notes on Jurassic 
plants in English Museums, shows a portion of a central axis from 



Fig. 45. — Pollen-sacs of No. 39,320. (x 3.) 

which are given off at right angles a few short and slender filaments, 
bearing elliptical bodies (pollen-sacs), either two or three together 
at their tips; some of them appear to be still in their original 
position, while others have fallen off the filaments. This fragment 
agrees with the male flowers of G. biloba, as also with the numerous 
and better preserved male flowers figured by Heer from Siberia and 
elsewhere, and leaves no doubt that Phillips’ “ unknown leaves ” 
are pollen- sacs of Ginkgo . In most cases Heer simply refers to his 
specimens as male flowers of Ginkgo , and connects them with 
G. Bibirim , Heer, and other species; but some of the later examples 
which he describes are spoken of as species of Antholithus. "We 
might refer the specimens of male flowers to such a genus as 


1 For a figure of this specimen, vide Seward & Gowan (00), pi. ix. fig. 28. 
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Anclrostrobm , but where there is so good a reason, as in this 
instance, for believing the flowers to belong to a definite plant, it 
is hardly necessary or advisable to introduce a separate designation. 

The imperfect specimen from Franz Josef Land figured by 
Xathorst 1 as a male flower of Ginkgo, is hardly distinct enough 
for determination. 

39,320. Text-fig. 45.. 

Numerous isolated pollen - sacs, about 5 mm, long, showing 
a median line indicating the longitudinal dehiscence. Fragments 
of the slender axis of the male flower are associated with the loose 
pollen-sacs. 

This specimen is labelled by Bean u unknown leaves ” (so 
■called by Phillips in the description of his fig. 23, pi. vii. 2 ) ; and 
by Xathorst, “ male flowers of Ginkgo digit at a” 

2. Ginkgo whitbiensis, Xathorst. 

[Ofvers. k. Yeten. Abaci. Forhand. p. 74, 1880.] 

(PL IX. Fig. 8.) 

1880. Ginkgo whitbiensis , Xathorst, Beriitt. p. 74. 

1892. Ginkgo whitbiensis , Fox- Strangways, Tab. Foss. p. 138. 

Type-specimen. British Museum (Xo. 39,331). 

Leaves smaller than in Ginkgo digitata ; lamina deltoid in shape, 
-deeply dissected into linear segments with acuminate or somewhat 
truncated tips. 

The small form of leaf for which Xathorst suggested the name 
Ginkgo wkitbienm may be conveniently regarded as distinct from 
G. digitata , from which it differs in the smaller size of the lamina 
and in the somewhat more pointed segments. Some of the small 
Ginkgo leaves, recently described by Xathorst and by Newton & 
Teall, from Franz Josef Land, 3 may be compared with this type. 

39,331. PI. IX. Fig. 8. 

A leaf considerably smaller than the typical G. digitata , with 
tapered segments traversed by prominent forked veins. A second 


1 Xathorst (00), pl. i. fig, 49* 

2 Phillips (7-5). 

3 Xathorst (00) ; Newton & Teall (97). 
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leaf of tliis type occurs in close proximity to the example figured,, 
associated with Czelcanoivskia Murray ana, etc. 

Genus BAIERA. 

[Braun, in Munster’s Beitrtige, Heft vi. p. 20, 1843.] 

1, Baiera gracilis, Bunbury, ex Bean MS. 

3. Baiera Lindleyana (Schimper). 

3. Baiera Phillipsi, Nathorst. 

Braun defined his genus Baiera as follows : — 

“Venae primarioe frondis pluries dichotomy ; venae secundaria? 
ac venulse in areas hexagonales elongatis irregulariter con- 
fluentes ; sporocarpia capsulseformia, ovalia pedunculate, ternata 
vel biternata.” 

This diagnosis does not apply in all respects — c.g. as regards- 
venation characters — to species of Baiera, but subsequent work 
has demonstrated more satisfactorily the true character of Braun’s 
genus. 

The genus Baiera includes several species of Paleozoic and 
Mesozoic age, some of which are almost certainly near relatives of 
the maidenhair - tree. Braun, 1 the author of the genus, applied 
the name to some Triassic leaves which agree with Ginkgo in 
shape, but differ in possessing a lamina with more numerous and 
narrower segments. Braun and Schenk 2 included Baiera among 
the ferns, and it is not improbable that some of the species may be 
best compared with such recent ferns as Aciinopteris radiata , Link, 
or with species of Schism, e.g. S. dichotoma, Sw., S. cleg am, Sw.,. 
and others. 

Valuable evidence as to the Gymnospermous nature of some types 
of the genus is afforded by examples of dowers and seeds described 
by Schenk, 3 Hcer, 4 and other authors. Among Palaeozoic leaves 
referred to Baiera, we have Baiera virginiana, Pont. & "Wh., 5 


1 Braun (43), p. 20. 

2 Schenk (67). 

2 Ibid. 

4 Heer (76), p. 51. 

5 Fontaine & White (80) , pi. xxxvii. 
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from the Permian of Virginia, B. Raymond!, Ben., 1 2 from Charmoy, 
and some other species. The genus was probably most widely 
spread during the Jurassic period, but there is fairly strong evidence 
in favour of extending its range to the Palaeozoic epoch. In 
considering the range of Rater a it is important to bear in mind the 
absence of any well-marked distinguishing features between some 
species of this genus and some of the more dissected forms of 
Ginkgo leaves. Among Jurassic leaves of the Ginkgo type — e.g. 
G. digitata (Brongn.) and Baiera RMllipsi , Nath. — it is easy to 
select a series illustrating a gradual transition from leaves with 
an entire lamina to those with a dissected lamina and linear 
segments, conforming in all respects to Braun’s genus Baiera , and 
to leaves which some authors include in the genus Jeanpanlia? 

I. Baiera gracilis, Bunbury, ex Bean MS. 

[Quart. Journ. Geol. Soc. p. 182, pi. xii. fig. 8, 1851.] 

(Pl. IN. Pigs. 3 and 5.) 

1851. Baiera ? gracilis, Bunbury, Quart. Journ. Geol. Soc. vol. vii. p. 182, 
pl. xii. fig\ 3. 

1854. Baiera gracilis, Morris, Brit. Foss. p. 3. 

1856. Cgelopteris gracilis , Zigno, Flor. loss. Oolit. vol. i. p. 104. 

1864. Baiera gracilis , Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 

1873. Of. JeanpauUa longifoUa, Saporta, Pal. Franc-, p. 464, pl. lxvii. fig. 1. 

J. obtusa , ibid. pl. lxvii. fig. 2. 

1875. Baiera gracilis , Phillips, Geol. Yorks, p. 199, lign. 8. 

1890. Baiera gracilis, Scbenk, in ZittePs Handbucb, p. 262. 

1892. Baiera gracilis, Fox- Strangways, Tab. Foss. p. 137. 

1900. Baiera gracilis, Seward & Gowan, Annals Bot. vol. xiv. pl. x. figs. 6-8. 

Type-specimen. The Bunbury Collection, Botanical Museum, 
Cambridge. 

Leaf stalked, the lamina fan-shaped, divided into several forked 
linear segments, each traversed by a few veins. The petiole is 
long and narrow, branching at the summit into equal branches, 
which bifurcate repeatedly and spread out in a fan-shaped form ; 
the ultimate segments are linear, and terminate in a more or 


1 Eenault (96), p. 138, fig. 51. 

2 Seward & Gowan (00), p. 138. 
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less blunt point. The breadth and number of the segments vary 
considerably in different leaves. 

The plant to -which Bunbury gave the name Baiera gracilis had 
previously been named by Bean Schizopteris gracilis , but the 
latter term was never published, and is quoted, therefore, as 
a manuscript name. Bunbury compares his species with Cyclopteris 
Huttoni , Sternb. (== Ginkgo), and sees no reason for removing these 
two species from the ferns; he quotes Acrostichum pettatum as 
a recent fern of similar habit. The leaves of Baiera gracilis differ 
but little from some of those usually referred to Ginkgo Huttoni, 
Baiera longifolia or B. Phillip si, and Solenites furcatus ; all exhibit 
the same general form, and are characterized by forked segments ; 
in B. gracilis the segments are linear and narrower than in 
G. Huttoni, but broader than in the plant we have named 
B. Bindley ana. 

Some of the Siberian leaves figured by Heer as Ginkgo lepida 1 2 3 4 
are indistinguishable from Baiera gracilis ; fleer’s Greenland 
species, Baiera incurvata 2 and B. Czekanoivskiana, z may also be 
compared with B. gracilis. A fragment described by Fontaine 
from the Potomac beds as Baiera foliosa 4 bears a resemblance to 
Bunbury’ s species, and a specimen figured by Schenk from China 
as B. angustiloha 5 is also not unlike the English type. 

Some specimens of Bunbury’ s species appear to be identical with 
the Rhaetic species Baiera (or Jeanpaulia) Muensteriana (Presl). 6 
This probable identity, or at least striking resemblance, is 
illustrated by specimen 39,209 (PL IX. Fig. 3), which may be 
referred to as B. gracilis , forma Muensteriana . 

The form of leaf represented by Baiera gracilis , Bunb., is one 
which was very widely distributed in Mesozoic times ; in addition 
to the species already mentioned as possibly identical with this 
type, several others might be quoted, but in most cases the data 
are insufficient to enable us to do more than call attention to 
resemblances without necessarily implying specific identity. It is 


1 Heer (80), vol. vi. (2), pi. v. fig. 3 a. 

2 Heer (80), vol. vi. (3), pi. xiii. fig. 6. 

3 Heer (80), vol. vi. (2), pi. ii. figs. 1-3. 

4 Fontaine (89), pi. xciv. fig. 13. 

5 Schenk (83), pi. liii. fig. 1. 

6 Schenk (67), pi, ix. 
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probable that tlie short synonymy given for Baiera gracilis might 
he considerably extended without great risk of error. The number 
of fossil leaves described by Heer and other authors, which exhibit 
■every stage in the transition from the obvious Ginkgo type to 
“the narrow lobed Baiera forms, demonstrate the futility of 
attempting to draw definite lines between one species and another 
when we have only mere fragments to guide us. 

39.208. PL IX. Pig. 5. 

A large piece of rock with impressions of several leaves, which 
vary considerably as regards the number of linear segments. 
The example figured agrees with Bunbury’s type-specimen, and 
represents a fairly common form of the species. The tips of 
the segments are obtusely pointed ; in some of the leaves the 
segments are longer than as shown in Pig. 5 and less spreading, 
as in some of the examples of JeanpauUa Muensteriana figured 
by Schenk. The longest leaf-stalk measures 7 cm. Specimens 
of Baiera Linclleyana occur in association with the leaves of 
B. gracilis . Labelled by Bean Schmpteris gracilis . 

39.209. PL IX. Pig. 3. 

In this example the segments are more numerous than in the 
type-specimen or in 39,208 (PL IX. Pig. 5), but the general 
habit of the leaf is similar to that of the specimens with few 
.segments. The leaf is about 10 cm. broad, 4*5 cm. high. 
Of. Sap orta’s figures of Baiera Muensteriana 1 and B. gracilis 1 2 ; 
.also Schenk’s figures of JeanpauUa Muensteriana . 3 

In each segment there are a few parallel veins, but these are 
not clearly shown. The practical identity of this form of leaf 
with that of JeanpauUa Muensteriana , as figured by Schenk, may 
be expressed by speaking of such examples as that shown in 
Pig. 3 as Baiera gracilis , forma Muensteriana. 

Scarborough. Bean Coll . 

Y. 252d. Labelled by Bean Sclmopteris gracilis . One of the 
leaves of Baiera gracilis shown on this slab of rock has narrower 


1 Saporta (84), pi. clvi. %. 1 ; pi. clvii. figs. 1 and 2. 

3 Ibid. pi. clvii. fig. 4; pi. clviii. 

3 Sclienk (67), pi. ix. 
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segments — rather less than 2 mm. in width — which serve to- 
practically connect this species with B. Lindley ana. 

Lower Shale, Scarborough. 

10,376. A leaf with few and narrow segments, approaching 
j Baiera Lindleyana , specimens of which occur on the same piece of ‘ 
rock with the larger leaves. 

Lower Shale, Scarborough. Mantell Coll ... 

Other specimens: — V. 3302, 10,318, 39,279, 39,280 (labelled by 
Bean Sphenopteris long if olia\ associated with a male flower of 
Pagiophjllum Williamsoni). 


2. Baiera Lindleyana (Schimper). 

[Trait, pal. v6g. vol. i. p. 683, 1869.] 

(PL IX. Figs. 6 and 7; Text-fig. 46.) 

1837. Solenites r fur ecit a, Lindley Sc Hutton, Foss. Flor. vol. iii. pi. ceix. 

1838. Chondrites fareatus, Sternberg, Flor. Vorwelt, vii. p. 103. 

1843. j Baiera furcata, Braun, in Miinster’s Beit. p. 21. 

1848. Solenites f areata, Bronn, Ind. Pal. p. 1156. 

1849. Baiera furcata, Brongniart, Tableau, p. 105. 

1850. Chondrites solenites , Unger, Gen. spec, plant, loss. p. 19. 

1854. Solenites f areata, Morris, Brit. Foss. p. 20. 

1856. Cf. Trevisania furcellata, Zigno, Flor. foss. Oolit. vol. i. p. 23, pi. L. 
fig. 4«. 

Chondrites solenites , ibid. p. 25. 

1869. Jeanpaulia Lindleyana , Seliimper, Trait, pal. veg. vol. i. p. 683. 

1873. ? Jeanpaulia Ultimata, Saporta, Pal. France pi. Lxvii. fig. 3. 

1875. Solenites furcata, Phillips, Geol. Yorks, p. 199, lign. 7. 

Baiera microphylla , ibid. p. 200, lign. 9. 

1884. Trichopitys Lindleyana , Saporta, Pal. FranQ. vol. iii. p. 266, pi. civ. 
figs. 1 and 2. 

1892. Solenites farcata, Fox-Strangways, Tab. Foss. p. 141. 

Baiera microphylla, ibid. p. 137. 

1899. ? Czekanowskia nervosa, Fontaine, U.S. Geol. Survey, p. 685, pi. clxix-. 
figs. 1 and 2. 

Type-specimen . The type-specimen of Baiera microphylla , Thill., 
is in the Leckenby Collection, Cambridge (Ho. 389). 

The specimens on which Lindley & Hutton founded this species, 
were obtained by “Mr. Williamson, junr.,” from Haiburn Wykev 
near Scarborough. They made use of the generic name Solenites* 
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“rather for the sake of giving the plant a station and a name,” 
than because they “had any reason for considering it of the same 
nature as S. Murray ana, further than its similarity of appearance.” 
The Solenites furcata of Lindley & Hutton differs from 8. Murray ana 
of these authors in consisting of a definite petiole, which divides 
into several regularly forked and narrow branches, disposed in 
such a way as to form a broadly triangular stalked leaf, having 
very slender acicular segments. Braun referred Solenites furcata , 
L. & IT., to his new genus Baler a, and Brongniart, in his 
Tableau , mentions this species under Braun’s name as Baiera 
furcata , but, in view of the distinct form of the English plant, he 
considers Bsilotites a more suitable generic designation. Saporta 
at first included Solenites furcata in the genus Jeanpaiilw, and 
regarded it as a fern. S chimp er 1 had previously altered the name 
given by Lindley & Hutton to Jeanpaulia Lindley ana, erroneously 
including Sphenopteris longifolia, Phillips, as a synonym. At 
a later date Saporta substituted his genus Tnchopitys , founded 
in 1875, and classed the plant among the Conifers in the tribe 
Sail sbur ice, reproducing the figures of Lindley & Hutton to illustrate 
the similarity between the Oolitic species and the Permian species 
Trichopitys Jwteromorpha . The resemblance between the two plants 
is not, however, very close, and it is doubtful whether they should 
be referred to the same genus. Hathorst expresses doubt as to the 
advisability of separating Solenites furcata from the genus Baiera . 
Solms-Laubach, 2 on the other hand, favours the generic identity of 
the two plants included by Lindley & Hutton in their genus 
Solenites . Solrns speaks of Solenites fureatus as “known only 
from some scanty remains in not too good a state of preservation.” 
The examples in the Leckenby Collection, including both young 
and fully expanded leaves, are well-preserved impressions, and lend 
support to Braun’s view that Baiera is the most appropriate genus. 
Solenites furcata differs from such plants as Bunbury named Baiera 
gracilis, and Schenk and Heer referred to Baiera Muensteriana 
(Presl), only in the narrower form of the segments, and shows no 
differences sufficient to justify the adoption of another generic term. 
The specific name Lindley am has been retained, as the most 


1 Scliimper (69), p. 683. 

2 Solms -Laubach (91), p. 193. 
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convenient designation; the original name furcata of Lindley & 
Hutton was adopted in 1843 by Braun, who called the plant Baier a 
furcata , but in 1865 Heer named some fragments of leaves from 
Keuper beds of Switzerland Sclerophyllina furcata , and afterwards 
substituted the generic name JBaiera, possibly in ignorance of the 
use of the same name by Braun in 1843. 

Baier a Lindley ana may be compared with B. spetsbergensis, Hath., 1 2 
from the Upper Jurassic of Advent Bay, also with B. tenuifolia , 
Johnst., 3 from the Jerusalem Coal-basin of Tasmania. 



Fig. 46. — JBaiera Lindley amt (Schimper). No. 39,283. (Nat. size.) 

V. 3682. PL IX. Fig. 6. 

Similar in form to Baier a gracilis, except in the narrower and 
more frequently branched segments. The tips of the segments 
are obtusely pointed as in B. gracilis. The Leckenby Collection, 
Cambridge, contains some specimens of B. Lindleyana in which the 
narrow segments are more widely spread, giving the leaf a broader 
form similar to that of B. gracilis, as shown in PI. IX. Fig. 3. 


1 Nathorst (97), pi. iii. figs. 6-12. 

2 Johnston (87), pl. xvi. fig. 8. 
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39,208. PL IX, Fig, 7. 

This examine occurs on the same slab with the leaf of B . gracilis- 
represented in Fig. 5 ; it has segments intermediate in breadth 
between V. 3682 (Fig. 6) and the narrower forms of B. gracilis. 

39,283. Text-fig. 46. 

A tuft of partially expanded leaves similar to B. microphjlla 
(no doubt a young leaf of B. Lindleyam ), as figured by Phillips. 
This specimen is practically identical with some of the fossils, 
figured by Heer as examples of Czekanowskia. 

3. Baiera Phillips!, Xathorst. 

[Of vers. k. Yeten. Akad. Edrhand. p. 76, 1SS0.] 

(PL IX. Fig. 4 ; Text-fig. 47.) 

1829. SpUenopteris longifolia , Phillips, Geol. Yorks, p. 148, pi. vii. fig*. 17. 

1864. Baiera longifolia, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 

Cyclopteris cligitata, var. major, Schenk, Palneontograph . pi . xlix. fig. 2. 

1875. Cyclopteris longifolia, Phillips, loc. cit. p. 200, pi. vii. fig. 17. 

1880. Baiera Phillipsn, Natliorst, Berattelse, p. 76. 

1885. ? Salishiria lepida , Dawson, Trans. R. Soc. Canada, pi. ii. fig. 2. 
f Baiera longifolia , ibid. pi. ii. fig. 5. 

1892. Baiera longifolia, Fox-Sfcrangways, Tab. Foss. p. 137. 

Type-specimen. York Museum. (Text-fig. 47.) 

The specimen on which Phillips founded the species & plienopteris 
longifolia is shown in Text-fig. 47. If this drawing, which was 
carefully made from the type- specimen, be compared with Phillips’ 
figure, it will he seen to hear a somewhat closer resemblance to 
a leaf of the Baiera type than is suggested by the original 
illustration. The example shown in Fig. 4, PL IX., is practically 
identical with the type-specimen. There is but little difference 
between the present type of leaf and some of the more deeply 
dissected and narrower lobed forms of Ginkgo cligitata (of the 
shape usually referred to Ginkgo Euttoni) on the one hand, and 
Baiera gracilis on the other. It is convenient, however, to retain 
a definite specific- name for this form of leaf, with its linear and 
bluntly terminated segments, as it constitutes a fairly distinctive 
type. The specific name longifolia was applied by Pomel to a leaf 
of somewhat similar but not identical form, which he named 
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Dicropteris longifolia ; Pomel’s plant was subsequently spoken of 
by Heer and other authors as Baiera longifolia . 

To avoid confusion between Phillips’ English plant and Pomel’s 
species, Hathorst proposed to name the former Baiera Phillipsi , 
a name which may well be adopted. It is true that Phillips used 
the specific name longifolia several years before Pomel applied the 
same term to a distinct plant, but the long-established use of Baiera 
longifolia in Pomel’s sense renders it advisable to adopt the new 
name Phillipsi for the English species. 

Baiera Phillipsi agrees closely with some forms of Ginkgo sibirica 
and G. lepicla as described by Heer from northern latitudes. 



Pig. 47 . — Salem Phillipsi, Nath. [Type-specimen of Phillips (PL VII. Fig. 17), 
York Museum.] (Block lent by the University Press, Cambridge.) 

A comparison may be. made also with Ginkgo sibirica 1 as figured 
by Geyler from Japan. 

The Kinetic leaves figured hy Schenk 3 as Baiera tceniata hear 
a close resemblance to B. Phillipsi 

V. 3301. PI. IX. Fig. 4. A single leaf occurring with several 
others of the same type on a large slab of rock. This specimen is 
precisely similar to the type-specimen of Sphenopteris longifolia , 


1 Geyler (77), pi. xxxi. fig. 6. 
3 Schenk (67), pi. v. fig. 2. 
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Phillips (Text-fig. 47). The leaf measures 5*5 cm. in length, and 
-5*5 in breadth. 

Yorkshire. Purchased 

Text - fig. 47. (Type - specimen of Phillips’ Sphenopteris 
longifolia ; in the York Collection.) This species, not quite 
• correctly figured by Phillips, is of the same type as Y. 3301 
(PL IX. Pig. 4). Length of leaf 6*5 cm. 

Upper Shale, Gristhorpe. 

Y. 3301. Yarrow leaves, often with four segments, which may 
.be broader than in the leaf shown in Pig. 4, PL IX. Of. B. gracilis 
(PL IX. Pig. 5). 

39,210. This affords an example of a leaf intermediate between 
the typical B. Phillipsi and Ginkgo digit ata } forma JEuttoni , as 
shown in PL IX. Pigs. 2 and 10. The lamina is more deltoid in 
shape, and narrower than in such a leaf as that shown in Fig. 2, 
PL IX., but a comparison of the more broadly lobed forms placed 
in the species B. Phillipsi with some examples of Ginkgo digit at a, 
forma Huttoni , leads to a strong suspicion that no satisfactory 
specific distinctions can be drawn between the various forms of 
leaves from the Lower Oolite rocks referred to the genera Ginkgo 
-and Baiera. 

Scarborough. Bean Coll . 

Genus BEANIA. 

[Carruthers, Geol. Mag. vol. vi. p. 1, 1869.] 

The genus Beania was instituted by Carruthers in 1869 for 
:a specimen from Gristhorpe, and diagnosed as follows : — 

“Female fruit composed of scales arranged in loose spikes; scales 
■ stalked and peltate, supporting two ovoid sessile seeds, one on each 
side of the pedicel.” 

The general structure of Beania is very similar, as Carruthers 
pointed out, to that of the female flower of the Cycadean genus 
Zamia , except that the individual earpophylls are farther apart 
than in the recent species. If we imagine the internodes of the axis 
of a Zamia strobilus considerably elongated, we have a structure 
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closely resembling that of Beania . The affinity of the genus is- 
considered at length in the account of the species B. gracilis.. 
Some imperfect fragments recently described by Shirley from 
Ipswich, Queensland, as Beania geminata , are too indefinite to be 
determined. 1 

Beania gracilis, Carruthers. 

[Geol. Mag. vol. vi. p. 1, pi. iv. fig. 1, 1S69.] 

(PL IX. Tig. 11.) 

1835. Sphered a pamdoxa , Lindley & Hutton, Foss. Flor. vol. iii. pi. elix... 
fig. 2. 

1849. Sp h cercda paradox a , Brongniart, Tableau, p. 105. 

1850. Sphcereda pamdoxa, Unger, Gen. spec, plant, foss. p. 520. 

1864. Sphcereda pamdoxa, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76. 

1869. Beania gracilis, Carruthers, Geol. Mag. vol. vi. p. 1, pi. iv. fig. 1. 

1870. Beania gracilis, Sehimper, Trait, pal. veg. vol. ii. p. 206. 

1872. Beania gracilis, Balfour, Paheont. Botany, p. 82, pi. ii. fig. 2. 

1875. Sphcereda pamdoxa, Phillips, Geol. Yorks, p. 233, pi. viii. fig. 2 ? . 
lign. 68. 

1875. Beania gracilis, Saporta, Pal. Fran<j. vol. ii. pp. 59, 63, pi. lxxvii. 
fig. 3. 

1881. Beania gracilis, Renault, Cours foss. hot. vol. i. p. 58, pi. vi. fig. 5. 

1885. Beania gracilis, Zigno, Flor. foss. Oolit. vol. ii. p. 153. 

1892. Beania gracilis, Fox-Strangways, Tab. Foss. p. 137. 

1898. Zamiostrobus (Beania, Carr.), Potonie, Lehrbuch, p. 278, fig. 274. 

1900. Beania gracilis, Seward & Gowan, Annals Bot. vol. xiv. p. 143. 

Type-specimen. TSTo. 45,040, British Museum (PL IX. Fig. 11). 
Type of Phillips’ fig. 2, pi. viii. (Geol. Tories.), in the York 
Museum. Type of Lindley & Hutton, in the Oxford Museum. 

A central, fairly stout woody axis, bearing scattered and loosely 
disposed secondary axes at right angles to the main axis ; these 
secondary axes, which are probably of tbe nature of earpophylls, 
have tbe form of slender pedicels terminating in a peltate distal 
expansion, on the inner side of which are borne two oval or sub- 
spherical seeds with a fleshy outer coat. 

The original diagnosis given by Carruthers is as follows: — “Axis 
of tbe female inflorescence slender ; scales or slender stalks placed 


1 Shirley (98), pi. xx. p. 16. 
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at right angles to the axis, peltate, apex of the scale small, scarcely 
covering the ripe seeds ; seeds sessile, ovoid, slightly acuminate at 
the apex, symmetrically arranged on the two sides of the pedicel, 
reflexed.” 

The author of the species points out the close resemblance 
of Beania gracilis to the female flower of the Cycadean genus 
Zamia ; it agrees with such a strobilus as that of Z. muricata , 
Willcl. (figured by Camithers), “ except that the apices of the 
scales are not adpressed, but the scales are scattered over the axis 
so as to form a very loose spike.” 

The two specimens figured by Linaley & Hutton in 1835 as 
Splicer eda paradoxa may possibly belong to the same species, but 
the fossil shown in fig. 1 of the Fossil Flora has a much broader 
axis and apparently smaller seeds than that shown in fig. 2. The 
latter, as Carruthers notices in his paper, is identical with Beania 
gracilis ; I have not been able to find the original specimen of fig. 1 , 
and without more evidence than is afforded by the drawing it 
is impossible to be certain as to its real nature. It may represent 
a flower of similar form to that of Beania gracilis , but specifically 
distinct. Lindley & Hutton express no definite opinion as to the 
nature of the fossils which they name Sphcereda paradoxa. 

In the third edition of Phillips’ Geology of Yorkshire a figure is 
given of a specimen identical with Carruthers’ type, and the opinion 
expressed that it “may possibly be the rhizome of a fern with 
young fronds in the circinate condition.” 1 

Schimper classes Beania gracilis among the Cycads, and 
suggests that the greater elongation of the internodes between the 
carpophylls, as compared with the more closely packed carpophylls 
of recent Cycads, maybe clue, in part, to growth in length after 
fertilization of the ovules. 2 This is hardly likely ; the looser habit 
of the flower is no doubt an original character, and one which 
forms an interesting peculiarity of this Jurassic species. The 
suggestion of Saporta that this loose habit of Beania gracilis may 
be due to the fall of some of the carpophylls cannot be accepted ; 
an examination of several specimens of this species enables me to 
assert that there is no evidence to support such a view. 3 


1 Phillips (75), p. 233. 

2 Schimper (70), p. 206. 

3 Saporta (75), p. 59. 
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Single seeds, like that figured by Phillips as a 4 winged seed/ 
are not uncommon ; there is no trace of a wing in the example 
figured by Phillips (original specimen in the York Museum), but 
the coat is considerably wrinkled, a character well marked in 
Beania seeds, and pointing to a thick fieshy integument such as 
that of the seeds of the recent genus Cycas. 

It is difficult to decide by what Jurassic plant Beania gracilis 
was borne. Carruthers and other authors compare the flower with 
those of Zamia and other recent Cycads, and would presumably 
connect it with one of the numerous Cycads of Lower Oolite age 
which bore pinnate Cycadcan fronds. So far as we know, the 
abundant Cycadean fronds belonged to plants with Eennettitean 
flowers; this is, I believe, proved to be the case in Zamites gig as 
( Willimmonia gig as ), which bore the well-known Willicmisonia 
type of flower; and it is very probable that the plant with the 
common fronds described by Lindley & Hutton as Pteroplvyllum 
pecten bore the flowers known , as Willimmonia Lechenbyi , Hath. 
The Cycadcan trunks from Maryland and Dakota in America, and the 
species known as Bennettites Gihonianus of England, also the various 
Bennettites stems of Italy and elsewhere, produced floral structures 
very different from those of recent Cycads, and hardly comparable 
to such a type as that of Beania gracilis . "We have, indeed, no 
satisfactory instance of a female Cycadean flower of Mesozoic 
age which can be reasonably connected with a plant bearing 
Cycadean foliage. The splendid Cycadean fronds which Hecr 
has figured from the Cretaceous of Greenland as Cycas Steenstrupi / 
is represented as associated with a fossil bearing a distinct 
resemblance to a carpophyll of the Cycas type ; but an examination 
of the type- specimen in the Copenhagen Museum convinced me 
that the drawing of the supposed carpophyll does not accurately 
represent the facts. There is nothing on the slab containing 
the well - preserved Cycadean frond which can be reasonably 
compared with the carpel of Cycas. It is true there are a few 
stems, such as Cycadeoidea gigantea , Sew., which show no trace 
of Eennettitean flowers, but these are exceptional, and it must 
be admitted that such evidence as we have points to the conclusion 
that the majority of the Jurassic and Lower Cretaceous Cycads 


1 Heer (82), pi, v. ; PotoniS (99), p. 277, fig. 271. 
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were members of the Bennettitem, and did not conform in the 
characters of their reproductive organs to the existing members 
of the Cycadacese. 

Is it possible, therefore, that Beania gracilis may have belonged 
to Ginkgo or some other member of the Ginkgoaeese ? We are 
familiar with male flowers in the Yorkshire rocks which agree 
with those of the maidenhair-tree, and in all probability were borne 
by species of Ginkgo , but as yet we have no evidence of the 
•existence in Britain of female flowers of the modem Ginkgo type. 
Heer has described a few fragments from the Arctic regions, 
recalling the female flowers of Ginkgo biloba , but no satisfactory 
specimens are known. There is, indeed, a considerable difference 
between Beania gracilis and the female flowers of Ginkgo as they 
exist at the present day, but it is conceivable that the Mesozoic 
representatives of this genus, which exhibits so many points of 
•contact with the Cycads, may have possessed reproductive organs 
more nearly related to those of recent Cycads than is the case with 
the surviving species. The male flowers of both fossil and recent 
Ginkgos consist of a central axis, bearing loosely disposed stamens, 
and are constructed on the same plan as Beania gracilis . The usual 
and normal female flowers of Ginkgo biloba consist of a strong axis 
bearing two terminal sessile ovules, but it is not uncommon to find 
•examples in which the main axis bears several ovules, irregularly 
arranged and separated by fairly long internodes, borne on slender 
pedicels inclined at a considerable angle to the stouter central axis. 
Such abnormal flowers are of importance as at least showing 
:a possible variation in the structure of the female reproductive 
•shoot, and they afford a nearer approach to the type represented 
by Beania . The agreement is by no means perfect ; in the Ginkgo 
flowers the ovules are terminal, and the apex points outwards, while 
in Beania they are attached to the inner side of a peltate expansion 
of the carpophyll. But this is a difference insufficient to invalidate 
a comparison. If we imagine the ovules of Ginkgo turned through 
an angle of 180° we should have the collar-like envelope occupying 
the same position as the peltate expansion in Beania . Some of the 
abnormal flowers of Ginkgo , such as those figured by Eujii 1 and one 
recently figured by Miss Gowan and myself, approach more closely 


1 Fujii (96). 
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to the Beania type, and it is not improbable that these examples 
indicate ancestral features, as Celakovsky 1 has suggested. "Without 
wishing to overstrain such arguments as may be adduced in favour 
of this view, we prefer to regard Beania gracilis as a female dower, 
which was more probably borne by a plant belonging to the 
Ginkgoacem than by a member of the true Cycadacese. 

A type of dower similar to Beania has been described by 
Nathorst as Zamiostrobus stenorachis , from the Ehmtic plant-beds- 
of Scania. 2 

48,040. PL IX. Pig. 11 ; and Carruthers, 1869, pi. iv. dg. 1. 

The main features of the type - specimen are well shown in 
Carruthers , drawing, but the central axis and the wrinkled seeds 
are rather more clearly reproduced in Pig. 11, PL IX. 

Gristhorpe, near Scarborough. 

13,522 and 13,523. Single seeds with wrinkled testa. 

Lower Shale, Cloughton. 


? GINKGO ACEiE. 

Genus CZEKANOWSKXA. 

[Heer, Flor. foss. Arct. vol. iv. (2), p. 65, 1877.] 

Heer places the genus CzeJcanoivsJcia among the Coniform, and:’ 
dednes it as follows : — 

il Folia numerosa in ramulo abbreviato caduco fasciculato, 
subulata, rigida, dichotoma, squamis compluribus persistentibus 
circumdata. Flores feminei racemosi. Fructus pednnculo brevi 
insidens, nuculis duabus valcle approximatis.” 

The long and narrow needle-like leaves, originally placed by 
Lindley & Hutton 3 in the genus Solenites and compared by them 
with the recent Isoctes , are considered by Heer to belong to* 


1 Celakovsky (90). 

2 Nathorst (75), pi. xiii. 

2 Lindley & Hutton (34), pi. cxxi. 
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■a Ginlgo- like tree in which the short shoots wore deciduous. The 
form of the needles suggests a comparison with Pirns , Larix , or 
- Ceclrus , but the distinct forking in several of the Siberian examples 
described by Heer led that author to cite the maidenhair-tree 
( Gmhgo ) as the more probable type with which to compare the 
fossils. In some of the more perfect specimens the tuft of long 
needles is enclosed at the base by a few small scale-leaves, as in 
the short shoots of Pains and Xarix . Several of Heer’s specimens 
exhibit numerous oval swellings on the leaves, which it is suggested 
may possibly represent spores ; but if the plant is a Conifer, and 
not a "Vascular Cryptogam, it is possible, he suggests, that these 
swellings are the result of the ravages of a fungus. 

The frequent association of small seeds with the leaves of 
CzehanowsMa led Heer to regard the two as parts of the same plant. 
The two Siberian species instituted by Heer, (kekanomkia rigida 
and C, setacea , closely resemble one another, and it is, I believe, 
impossible to separate the two forms by any satisfactory differences. 

In 1873 Saporta 1 * included S olenites under Unger’s genus 
Jeanpmdia ; but in a later work 3 4 both Jemipaulia and Solenites are 
transferred to Saporta’ s genus Trickopitys , founded on a Permian 
plant, T. heteromorpha . Saporta refers more particularly to the 
type named by Lindley & Hutton Solenites fureata. By most 
authors, such specimens as those originally named by Lindley & 
Hutton Solenites Murray ana are placed in the genus CzehanowsJda , 
and referred to the Coniferse. Schimper, 3 on the other hand, 
includes Solenites Murrayana in the genus Isoetes. The form of 
the leaves and their occurrence in tufts lend support to the 
compaxison with this genus, hut the occurrence of the scale-leaves 
forms a point of resemblance to coniferous shoots. Solms-Laubaeh 
includes Solenites Murrayana 4 as a possible member of the Isoetese, 
but expresses considerable doubt as to its true position ; he points 
out the desirability of examining the structure of the epidermis to 
ascertain if stomata are present, a character, he adds, which would 
strengthen the comparison with Czelcanowslcia. The thin carbo- 
naceous film representing the needle-like leaves of Solenites 


1 Saporta (7 3), p. 461 . 

3 Ibid. (84), p. 263. 

:i Schimper (70), p. 75. 

4 Solms-Laubaeh (91), p. 192. 
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frequently peels off tlie surface of tlie rock, and may be readily 
cleared for microscopical examination by means of Schulze’s, 
macerating solution. Several pieces of leaf have been prepared in 
this way, and in some instances rendered more distinct by staining 
with safranin ; tbe outlines of the epidermal cells stand out clearly, 
and rows of stomata, with oval guard-cells, extend along the 
length of tbe needles. 

The form of the cells is shown in the small piece of cuticle' 
represented in Tig. 48; the fragment is not large enough to 
demonstrate the occurrence of numerous stomata in rows, but if 
a strip of leaf be carefully prepared and mounted, the manner of 
occurrence of the guard-cells is at once apparent. In the majority 



Fig. 48.— Part of the epidermis of GzclccmowsJcia Murray an a (L. & IL), 
showing stomata. 


of the species of Isoetes there are very few or no stomata, but in 
the land -forms, I. Duricei, Bory, and /. IFystrix , Bory, stomata are 
abundant. 1 An examination of a leaf of the latter species reveals 
about four rows of stomata which occur over two large air-spaces ; 
but the resemblance of the epidermal cells to those of Solenites is 
much less striking than in the case of coniferous needles. I have 
no hesitation in expressing the opinion that the structure of these 
Jurassic leaves agrees most closely with that of the needles of 
recent Conifers, and affords confirmatory evidence in favour of 
classing Solenites or Czekanowskia among the Coniferse. The 
examination of the epidermal cells of Solenites ( Czekanowskia ) led 


1 Baber (87), p. 124. 


CZEKANOWSKIA, 


279 


Schenk to refer the genus to the Coniform rather than to the 
Isoetacem. 1 

"We have as yet no absolute proof of any organic connection 
between the reproductive organs described by Heer and the 
Czekanowskia leaves, but the evidence, so far as it goes, favours 
the Anew that needles and seeds belong to the same plant. 

The surface of the shale from the Yorkshire plant-beds is 
occasionally covered with an accumulation of the fine grass-like 
leaves of Czekanowskia , reminding one of the crowded needles 
carpeting the ground in a pine forest ; some of the Siberian 
specimens are met with in similar profusion on the surface of the 
rock, and in the Yew Jersey Amboy clays a species of Czekanowskia 
occurs in equal abundance. 2 

Several authors have represented Czekanowskia leaves as 
occasionally dichotomously branched, a character in favour of 
a comparison with Baiera and the Gmkgoaceae ; among the 
numerous examples of the leaves of Czekanowskia Murray am that 
I have examined, no absolutely certain case of branching was 
found. The long unbranched leaves of Czekanowskia remind one 
of the needles of Finns longifolia , Salisb., and other long-leaved 
pines, but the branched type of leaf met with in some forms 
of the fossil genus is not in accord with a comparison between 
CzekanowsMa and the Abietinese. "We may for the present regard 
this genus as a Conifer of doubtful affinity, and as possibly 
a member of the Ginkgoaceic. 

Czekanowskia Murray ana (Lindley & Hutton). 

[Fossil Flora, vol. ii. pi. cxxi. 1834.] 

(Text-figures 48-50.) 

1829. Flabellarla ? riminea, Phillips/Oeol. Yorks, pp. 148 and 154, pi. x. 

fig. 12. 

1834. Solenites Murray ana, Lindley & Hutton, Foss. Flor. vol. ii. pi. cxxi. 

1848. Solenites Murray ana 1 Broun, Ind.Pal.p. 1156. 

1849. Isoetes Murray ana, Brongniart, Tableau, p. 105. 

1850. Isoetes Murray ana t Unger, Gen. spec, plant, toss, p; 226. 

1854. Solenites Murray ana, Morris, Brit. Foss. p. 20. 


1 Sclienk (67), p. 57. 

2 Newberry (95), pi. ix. fig. 16. 
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1856. Imtites Murray ana, Zigno, Floiyfoss. Oolit. vol. i. p. 216, 

1864. IS 'olenites Murray ana, Leckenby, Quart. Journ. Geol. Soc. vol. xx. 
p. 76. 

1870. Imtites Murrayana, Sehimper, Trait, pal. veg. vol. ii. p. 75. 

1875. Solenites Murray emus, Phillips, Geol. Tories, p. 198, pi. x. fig. 12. 
1877. Czekanoivskia riyida , Heer, Flor. foss. Arct. pis. v. and vi. {pars). 

C. setacea , ibid. 

1885. ? Finns sitskivaensis, Dawson, Trans. Boy. Soc. Canada, pi. ii. fig. 6. 
1892. Solenites Murray am, Fox-Strangways, Tab. Foss. p. 138. 

1895. Of. Czekanoivskia capillaris, Newberry, U.S. Monograph., xxvi. p. 61, 

pi. ix. figs. 14-16. 

1896. Czekanoivskia riyida, Hartz, Med. om Gronland, pis. xvii., xviii. 

? C. setacea, ibid. pi. xvii. 

1900. Cf. Czekanoivskia , sp., Nathorst, Norwegian Polar Exped. pi. i. 

The name Flabellaria ? viminea , applied by Phillips to an 
imperfect specimen of Czekanoivskia Murray ana, never came into 
general use, and, in spite of the few years’ priority of Phillips’ 
term, it is better to adopt the better known name of Lindley & 
Hutton, by whom the plant was first described. A specimen in 
the Whitby Museum (No. 2493) labelled Flabellaria viminea is 
possibly the type of Phillips. 

The type-specimen of Lindley & Hutton, obtained from Gristhorpe 
Bay, was compared by these authors with Isoetes and Filularia , 
also with grasses and other monocotyledons. The bladder-like 
swellings shown in their figure are no doubt due to the partial 
peeling off and separation of the carbonaceous film from the 
surface of the shale ; no definite swellings like those represented 
in the fossil flora can be detected in the specimen. Their drawing 
of the epidermal cells does not afford any indication of the 
occurrence of stomata, but in all the leaves of which I have 
examined fragments under the microscope stomata are abundant 
(Fig. 48). 

In the third edition of the Geology of the Yorkshire Coast , 
Solenites Murrayana is compared with the more slender examples 
of JBaiera gracilis. 

A comparison of several specimens of Heer’s two Siberian 
species, Czekanoivskia riyida and C. setacea , in the Museum 
Collection, leads me to regard some of the examples of both these 
£ species ’ as identical with the type-specimen of Lindley & Hutton 
(Fig, 49) ; others differ from the type in their greater frequency 
of the dichotomous branching of the individual leaves, and agree 
more closely with the specimens named by Lindley & Hutton 
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Solenites f areata . 1 ■Williamson pointed out, in a note to Lindley, 
that the numerous needles of Solenites Murrai/ana occasionally 
■cover the surface of a bed of shale ; this manner of occurrence 
is illustrated by specimens in the Leekonby Collection, Whitby 



Fig. 49. — CzeJcanoivsJeia Murrai/ana (L. & H.). Type-specimen of 
Lindley & Hutton (pi. exxi.). No. Y. 3685. (Nat. size.) 

lluseum, and elsewhere, and the same profusion of needles is 
•seen in 1 some of the Siberian specimens. In most of the English 
-examples, where it is possible to trace the needles for some 


lindley & Hutton (37), pi. eeix. 
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distance, there is no indication of forking, but in a few cases there 
appear to be indications of dichotomy. Hathorst, in a letter to 
Heer, 1 expressed the opinion that the leaves of the English 
examples were unbranched, but, as he pointed out, there is 
considerable difficulty, owing to the crowding of the leaves, in 
tracing a single leaf throughout its entire length. In Heer’s 
specimens the needles are often single, and the usual absence of 
forking in the Yorkshire specimens is no serious obstacle to their 
identity with some of the Siberian fossils. As the name given 
by Lindley & Hutton is much older than those of Heer, and seeing 
that we have the type-specimen of 8 olenites Murrayana before 
us, it is probably the better plan to retain the older specific 
name, including under that designation some of the examples 
figured by Heer as CzeJcanowsMa rigida and as C. setacea. The 
generic name Czelcanoivsh'a , which has come into general use, may 
be substituted for S olenites. 

The fragmentary nature of the specimens of Czekanowskia , and' 
the wide distribution of the genus in rocks of various ages, render 
an accurate specific determination practically impossible. In the 
English specimens we seldom find any trace of the scale-leaves or 
the very short axis which bears the needles, and the resemblance of 
isolated needles alone is of little value as an index of identity or close 
affinity. Such a fossil as Hathorst 2 has figured from the Ehsetic- 
beds of Stabbarp in Scania as Czekanowskia rigida appears identical 
with some of the Yorkshire specimens, but it would be rash to 
definitely include the Swedish and English examples in one species. 

Type -specimen. The type -specimen of Lindley & Hutton is 
Ho. 3685 in the British Museum Collection. (Text-fig. 49.) 

Heedle-like leaves borne in tufts on deciduous short shoots, 
surrounded at the base by small imbricate scale-leaves ; the foliage- 
leaves usually about 1 mm. in breadth or somewhat narrower, and 
reaching a length of over 17 cm. The needles are in most cases 
unbranched, but occasionally forked ; the epidermis consists of 
rectangular cells slightly longer than broad; numerous stomata 
occur in longitudinal rows, separated by a few rows of epidermal 
cells without stomata. 


1 Heei' (77 2 ), pis. v. and vi. 

2 Kathorst (86), p. 96, pi. xx. fig. 6. 
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Our knowledge of the organs of reproduction is hardly sufficient 
to enable us to diagnose the dowers or seeds. Ho well-marked 
veins can he detected on the leaves, but the surface is finely 
striated ; in all probability the substance of the leaf was too thick 
to allow of the slender veins being visible externally. 

V. 3685. Text-fig. 49. Also Lindley & Hutton, pi. exxi. a. 

Several imperfectly preserved leaves converging towards a sup- 
porting axis, which is not preserved. The bladder-like swellings 



Fig. 50 . — Czckanoivskia Murmyana (L. & II.). No. Y. 3684. (Nat. size.) 

represented in the figure of the Fossil Flora are not present in 
the specimen, but no doubt the uplifted pieces of the lamina have 
become detached from the surface of the shale since the original 
drawing was made. 

V. 3684. Text-fig. 50. This is one of the few specimens which 
shows any trace of the short axis and the scale-leaves; the short 
leaf bent downwards close to the axis may be a detached scale-leaf* 
as figured in similar specimens by Heer. 
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Y. 3686. Another smaller specimen showing the short and thick 
axis of the short shoot ; hut the details are not clear. 

Y. 3687. Needles less than 1 mm. in width; the lamina showing 
here and there a tendency to peel off the shale, suggesting the 
swellings represented by Lindley & Hutton. 

39,282. Tufts of long and slender needles, in some places 
showing apparent indications of forking; hut in no case is it 
possible to be certain that forking actually occurs. Labelled 
by Bean Solemtes Murrayana . The very slender needles reach 
a length of 15 cm., and are ’5 cm. in breadth. In one tuft the 
short basal portion is indistinctly preserved. 

Other specimens : — 13,518 (leaves 17 cm. long). 
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Class COJSTIFERJE. 

Order ABAITCAEIINiE. 

Genus AEATJCAEITES, Presl. 

[Flor. Yorwelt, vii. p. 203, 1838.] 

Araucarites Phillip si, Carruthers. 

[Geol. Mag', vol. vi. (1), p. 6, pi. ii. figs, 7- 9, 1869.] 

(PI. X. Fig. 4.) 

1869. Araucarites Thillipsii , Carruthers, Geol. Mag. vol. vi. [1], p. 6, pi. ii.. 

figs. 7-9. 

1870. Araucaria Thillipsii , Schimper, Trait, pal. veg. vol. ii. p. 254. 

1872. Araucarites Thillipsii , Balfour, Palseonfc. Botany, pi. ii. fig. 11. 

1875. Araucarites Thillipsii, Phillips, Geol. Yorks, p. 229, pi. x. fig. 5. 

1888. Araucarites Thillipsii, Sclienk, Foss. Pflanz. p. 171. 

1890. Araucaria Thillipsii, Schenk, in Zittel, p. 280. 

1892. Araucaria Thillipsii, Fox-Strangways, Tab. Foss. p. 136. 

Type-specimen. In the Leckenby Collection, Cambridge (No. 305). 

The species Araucarites Phillipsii was founded by Carruthers on 
some single scales, and on an imperfect rolled specimen of a female 
cone. He gives the following description : — 

“ Scales from the centre of the cone euneate, nearly as broad as 
long, lower 'scales thiekish throughout, without membranous 
wings.” 

The detached scales of this species are frequently met with in 
collections of Inferior Oolite plants, hut no good specimen has been 
found showing the cone as a whole. Occasionally single seeds are 
found detached from the scales ; these are elliptical in form, and 
slightly more than 1 cm. in length. Although the material on 
which Carruthers founded his species is somewhat meagre, there 
can be no reasonable doubt that it affords trustworthy evidence of 
the existence of cones of the Araucarian type. The occurrence of 
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Araucarian cones in the Wealden rocks of Sussex 1 and suck 
specimens as Araucarites JSudlestoni , Carr., 2 from tke Coralline 
Oolite of Yorkshire, affords proof of the comparative abundance 
■of Araucarian species in Mesozoic floras; but as yet we are not in 
a position to do more than suggest what form of vegetative shoots 
were borne by these species of Araucarites. It is, however, very 
probable that the twigs of Wealden and Inferior Oolite age referred 
to Fontaine’s genus Nageiopsis and Bunbury 7 s species Cryptomerites 
divaricatus were borne by plants closely allied to Araucaria . 

The English Jurassic species may be compared with the Indian 
specimens described by Ikist mantel as Araucarites cutchensis 3 and 
A. hachensis . 4 Similar, but somewhat larger, cone-scales have 
been described by Saporta under the name Araucaria Moreauam . 

As Carruthers has pointed out, Araucarites PMlHpsi agrees most 
closely with the recent species of Araucaria included in the section 
Cohmbea . 

39,317. Pl.XEig. 4. 

A single scale showing the form of the central seed. Labelled 
by Bean u seed of Cycadites 

Scarborough. Bean Coll . 

V. 2640. A large slab of sandstone with single scales of 
Araucarites and fragments of Brachyphjllum mamillare , Brongn. 

? ABADCABIIME. 

Genus CRYPTOMERITES* Bunbury. 

[Quart. Journ. Geol. Soc. vol. vii. p. 191, 1851.] 

Bunbury instituted this generic name as a designation for some 
specimens of Coniferous shoots which he compared with Cryptomeria 
japonica, , Don, and species of Araucaria ; he uses the term u without 
meaning to affirm” that the species so named “is truly a congener 
of Cryptomeria japonica P 


1 Seward (95), p. 190, pi. xii. figs. 1 and 2. 

2 Carruthers (77). 

3 Feistmantel (76), pi. ix. figs. 1-3. 

4 Ibid. (77 3 ), pi. xiv. 
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Cryptomerites divaricatus, Bunbury. 

[Quart. Jouru. Geol. Soc. voL vii. p. 190, pi. xiii. figs. 4 a, 4b, 1851.] 

1851. Cryptomerites ? dimrieatus, Buubury, Quart. Jouru. Geol. Soe. vol. vii. 
p. 190, pi. xiii. fig. 4. 

4854. Cryptomerites dimrieatus, Moms, Brit. Foss. p. 6. 

1864. Cryptomerites ? divaricatus, Leckenby, Quart. Jouru. Geol. Soc. vol. xx. 
p- 77. 

1875. Cryptomerites divaricatus, Phillips, Geol. Yorks, p. 230, lign. 62. 

C. rigidus, ibid. p. 231, lign. 63. 

1876. Paehyphyllum ( Cryptomerites ) dvmricatam , Feistmantel, Pal. Ind. pi. x. 

fig. 1. 

•1877. Cryptomerites divaricatus, Lebour, Illustrations Foss. Plants, pi. lvii. 

>1890. Cryptomerites dimrieatus, Sebenk, in Zittel, p. 280. 

G. rigidus, ibid. p. 280. 

1892. Cryptomerites dimrieatus, Fox-Strangways, Tab. Foss. p. 137. 

C. rigidus, ibid. p. 137. 

Type-specimen, The original of Bunbury’s figure is in the 
Leckenby Collection, Cambridge (jYo. 303). 

In his description of the two specimens from the collection of 
Dr. Murray on which the species was founded, Bunbury gives the 
following diagnosis of the vegetative characters of the plant: — 

“The main axis is stout, straight, and rigid; the branches and 
branchlets spread widely and stiffly, having a rigid and wiry 
aspect, although the branchlets are very slender and somewhat 
zigzag. Leaves apparently two-ranked, mostly alternate, but 
placed at very irregular intervals and often nearly opposite ; they 
are compressed sideways, and taper regularly from the vertically 
dilated decurrent base to a sharp point; are of rigid appearance, 
most commonly straight, sometimes decidedly incurved ; have no 
prominent lateral rib or angle, but are rather faintly and irregularly 
striated, perhaps in consequence of the shrinking of their tissue. 
Those towards the base of each twig are often rather stouter than 
the rest.” 

Bunbury compares the specimens with Cryptomeria japonica , but 
he also recognizes a resemblance to Araucaria excelsa , B. Br., and 
A. Cunninghamii , Ait. 

Nathorst 1 has drawn attention to the resemblance between 
Cryptomerites divaricatus and the sterile branches of some forms of 


1 Nathorst (SO 1 ), p. 72. 
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Araucaria (section Eutactci). In the absence of reproductive* 
structures it is difficult to form an opinion as to the affinities of this- 
plant, hut the striking similarity which the leaves and the form, of' 
the branches of the fossil type bear to the recent Australian species 
Araucaria CumiingJiamii , Ait., leads me to favour the view of the 
Araucarian relationship of Banbury’s species. 

I have little doubt as to the specific identity of the specimens- 
named by Phillips Cryptomerites rigidus with C. divaricatus , Bunb. 
This Conifer is represented by a very small number of specimens- 
in collections of Inferior Oolite plants ; the best specimens I have- 
seen are B unbury 5 s type-specimen (Leckenby Collection) and a few 
good examples in the Manchester Museum. 

Genus MAGEIOPSIS, Fontaine. 

[Potomac Flora, p. 194, 1889.] 

This generic name was chosen by Professor Fontaine for certain 
vegetative shoots bearing a resemblance in the form of the leaves 
to recent species of the genus Podocarpus , included in the section. 
Nagcia , in which the leaves possess numerous veins and not 
a single midrib. 1 As no reproductive organs have been found 
in connection with the vegetative shoots of Kageiopm , the position, 
of the genus cannot be definitely fixed. While admitting the 
marked similarity between Fontaine’s genus and certain species 
of Podocarpus , a comparison may also be made, as Hathorst has- 
suggested, with the Australian Conifer Araucaria BidwilUi , Hook.. 

Nageiopsis anglica, sp. nov. 

(Text-fig. 51.) 

Type-specimen. Whitby Museum (2503). (Text-fig. 51.) 

Leaves distichous, attached to the short axis by a narrow base,, 
broadly linear in form, from 1 to 1*5 cm. in length, traversed by 
several parallel veins, which converge slightly towards the leaf -base. 

This species is founded on some specimens in the Whitby 
Museum which are too fragmentary to admit of a satisfactory 


Seward (95), p. 210. 
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diagnosis. The close agreement between the English specimens 
and some o£ the larger fossils referred by Fontaine, in his 
Monograph of the Potomac Flora , to the genus Ffageiopm , leads 
me to adopt this name, although it is not improbable that tin* 
genus Araucaria may prove to be the nearest living representative. 
A specimen of similar form to that from the Inferior Oolite of 
Yorkshire has been described from the Wealden beets of Sussex, 1 
but the two types are probably not specifically identical. 

One of the Whitby specimens (2377) bears a label on which is 
written “Probably the leaves of Araucaria Phillips IF Nathorst, 
in his notes on English specimens, refers to what is probably the 
same plant; he speaks of fragments of branches in the Whitby 



Fig. 51 . — Nageiopm angUca , sp. nov. (f nat. size.) From a specimen in the 
Whitby Museum (No. 2503). 

Museum resembling Araucaria (sect. Cohmibea ), in appearance like 
Zamites , but in their branched form resembling Araucaria 
Bidwilli , Hook. 2 

Without more evidence we cannot decide definitely between the 
Podoearpese and Araucariinse as the family in which to include 
the vegetative shoots referred to the genus JSfageiopsis , but on the 
whole the comparison with Araucaria is more likely to be nearer 
the truth. 

' The English specimens, which I have described for the sake of 
convenience under a distinct specific name, may prove to be 


1 Seward (95), p. 211, pi. xii. fig. 3. 

2 Natliorst (80 1 ), p. 73. 
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identical with one of the American forms figured by Fontaine ; the 
Potomac species JSfageiopsis microphylla , Font., JSf. descrescens , Font., 
and others 1 are very similar to the "Whitby fragments. 

Text-fig. 51, Whitby Museum, JSTo. 2503. 

This fragment shows clearly the form and disposition of the 
broadly linear leaves, 1*2-1 *5 cm. in length; the axis of the 
specimen has a length of 3 cm. 

Another specimen (2377) in the Whitby Collection consists of 
several pieces of branches similar to that shown in the figure ; 
in one fragment the axis of the shoot is branched, as in the 
Wealden specimen already referred to. Each leaf is traversed by 
several parallel veins, which converge slightly towards the point 
of attachment of the narrow leaf-base. 


?C01SriFEEJS IHCERTJE SEDIS. 

Genus PAGIOPHYLLUM, Peer. 

[Secc. Trab. Geol. Portugal, p. 11, 1881.] 

Saporta 2 and other authors incline to the view that the species 
included in Heer’s genus should be regarded as members of the 
Araucarineoe, but this opinion is based very largely on a similarity 
of vegetative structures, which does not receive decisive support 
from such evidence as is afforded by the more important 
reproductive structures. While recognizing the possibility of 
a close relationship between this widespread Mesozoic genus and 
Araucaria , it is safer to regard Pagiophyllum as one of the 
numerous extinct forms which cannot be safely included in any 
particular family of the Conifer a. It is difficult to draw 
a satisfactory line between the genera Pagiophyllum and Matides , 
and perhaps the English Jurassic species, which I have placed 
in the former genus, should rather be referred to Heer’s genus 
Elatides , the name under which Hathorst 3 has recently included the 
plant described by Lindley & Hutton as Zycopodites Williamsonis . 


1 Fontaine (89), pis. lxxvii., Ixxxvi., etc. 

2 Saporta (84), p. 373 v 

3 Nathorst (97), p. 34. 
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Pagiophyllum Williamsoni (Brongniart). 

[Prodrome, p. 83, 1S2S.] 

(PL X. Pigs. 2 and 3 ; Text-fig. 52.) 

1828. Zyeopodites Williamsonis , Brongniart, Prodrome, p. S3. 

1829. Zyeopodites mieifolius , Phillips, G-eol. Yorks, p. 147, pi. viii. fig. 3. 
1833. Zyeopodites Williamsonis , Lindlev & Hutton, Toss. Flor. vol. ii. 

pi. xciii. 

1S48. Walchia Williamsonis, Broun, Ind. Pal. p. 1374. 

1849. Palissya? Williamsonis, Brongniart, Tableau, p. 106. 

1849. Moreaunia Williamsonis, Poniel, Amt. Bericlit. Yersam. Naturforsch. 

etc. p. 352. 

1850. Zyeopodites Williamsonis, Unger, Gen. spec, plant, foss. p. 273. 

1851. Palissya ? Williamsonis, Bunbury, Quart. Journ. Geol. Soc. vol. vii. 

p. 191. 

1854. Walehia Williamsonis, Morris, Brit. Foss. p. 24. 

1864. Zyeopodites Williamsonis , Leckenbv, Quart. Journ. Geol. Soc. vol. xx. 
p. 76. 

1870. Pachyphylltm Williamsoni, Schimper, Trait, pal. veg. vol. ii. p.2ol. 
1875. Walchia Williamsonis, Phillips, Geol. Yorks, p. 230, pi. viii. figs. 1 
and 3, lign. 61. 

1884. Pachyphyllum ? Williamsoni, Saporta, Pal. Fran<j. vol. iii. p. 306, 
pi. clxii. figs. 1, 2. 

1890. Araucaria Williamsoni, Schenk, in Zittel, p. 280. 

1892. Walehia Williamsonis, Fox-Strangways, Tab. Foss. p. 141. 

1894. Cf. Pagiophyllum falcatum, Bartholin, Bot. Tidsskrift, p. 100, pi. v. 
fig. 4. 

1897. Plat ides Williamsonis, Hathorst, Mesoz. Flora Spitzbergens, p. 34. 
1900. Pagiophyllum Williamsoni, Seward, Manchester Lit. and Phil. Soc. 
vol. xliv. p. 16. 

Type-specimen. The specimens figured by Bindley & Hutton 
(pi. xciii. figs. 1 and 2) are in the Manchester Museum (Xos. 16 
and 48). The original of Phillips’ figure (pi. viii. fig. 1) is in 
the York Museum. 

Vegetative shoots are monopodially branched, the latest branches 
being given off at an acute angle ; the leaves, which are thick and 
fleshy, angular in form, and with a falcate, acuminate, and dorsally 
keeled distal portion, are crowded and spirally disposed. 

The female cones, about 6 cm. in length, consist of a central axis, 
bearing imbricate scales with broadly acuminate tips; the male 
•cones have a length of rather more than 2 cm. ; the sporophylls 
are given off at right angles from a fairly stout axis ; they have 
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a triangular apical portion, at right angles to the sporophyll axis,, 
which is characterized by a median vertical keel. 

As the list of synonyms ■ shows, this fairly common species has 
been referred to various genera ; that it is a Conifer there is no 
longer any doubt, both male and female cones having been found 
in organic connection with the vegetative branches. It is, however,, 
a little difficult to decide in which family of the Coniform 
Pagioplvgllmi WtUiamoni should he included. The form of the 
leaves and the general appearance of the branches at once suggest 
a comparison with certain species of Araucaria , e.g. Araucaria 
excelsa , R. Br., the Norfolk Island pine, but such knowledge as 
we possess as to the structure of the cones does not enable us 
to decide the question of Araucarian affinity. The male bowers 
are not sufficiently well preserved to afford any decisive evidence 
as to the number of the pollen-sacs or their manner of attachment 
to the stamens ; their external form agrees closely with that of the 
male flowers of various types of the Abie tinea?, and in itself does 
not supply confirmatory evidence of a close relationship with 
Araucaria . 

The present species bears a close resemblance to PagiophyUim 
peregrinum (L. & H.), of Liassie age, described from the English 
Lias and elsewhere. Borne of the coniferous twigs described under 
Heer’s generic name Elatides are very similar to PagiophyUuM 
WtUiamoni ; as Heer points out, the Siberian Jurassic species 
Bhtides falcata 1 resembles the English type, but the leaves of the 
latter are much broader at the base. The distinction between the 
two genera PagiophjUum ami Ma tides is by no means well marked, 
and either generic term might he used as a suitable designation for 
certain Mesozoic coniferous twigs. 

Several specimens of this species are included in the collections 
of Whitby, Scarborough, Cambridge, and elsewhere ; both the 
male and female cones are not infrequently found in organic 
connection with the vegetative shoots. 

18,516. PL X. Fig. 8. 

This specimen illustrates the characteristic falcate leaves and 
the form, of the female. cones borne on slender lateral branches.. 
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The cones are imperfectly preserved, and do not throw niucli light 
on the structural features. 

(xristhorpe Bay. Presented by Dr. Murray . 

40,543. PL X. Pig. 2. A single male cone, 2*2 cm. long and 
6 mm. broad. The individual sporophylls are fairly clearly shown 
(Pig. 2b) ; on the distal end of each is a lceel-like ridge. 

Scarborough. • Boioerbanh Coll. 

39,312. Text-fig. 52. This specimen shows more clearly than 
that represented in PL X. Pig. 3 the form of the scales of the 
female cone. There are parts of three cones preserved, the most 



Fig. 52 .^IhiywphjUum WilUamoni (Brongn.). No. 39,312. (Nat. size.) 

perfect only is shown in the drawing ; it is 4 cm. broad and 2 cm. 
in diameter ; the eone-scalcs as seen in side-view resemble the 
foliage-leaves, but they are rather less falcate. 

Oloughton. 

39,313. A single cone, 6 cm. x 2*3 cm. ; many of the scales 
are imperfect, and present a truncated appearance; others show 
the pointed triangular apex. Labelled by Bean By cop edit es 

umifoMm. 

Upper Sandstone, Oloughton. Bean Coll. 

39,332. Several male cones, approximately 7 mm. broad and 
2-2’ 5 cm* long; some are seen in longitudinal section, showing 
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a fairly short axis giving off the sporophylls at right angles. In 
some of the cones the triangular distal ends of the sporophylls are 
clearly seen. 

Oolitic Shale, Scarborough. 

40,519. A large specimen showing clearly the habit of 
branching, which agrees with that of Pagiopkyllim peregrinum 
as figured by r Saporta. 

Other specimens : — V. 3575, 11,015, 13,524, 39,319, 39,325, 
39,327 (labelled by Bean Lycopodites uncifoUm). 

Genus CHEIKOLEPXS, Schimper. 

[Trait, pal. veg. vol. ii. p. 247, 1870.] 

This generic term was instituted by Schimper as a substitute for 
Brongniart’s Braehyphyllum in the case of certain forms which do 
not conform to the vegetative characters of the typical species, 
B. mamillare . The species referred to C/wiroIepis .agree, as regards 
the form of the leaves, with WtMringtonia and tit-quoin gigantea ; 
the cone-scales are described as hearing solitary seeds. The plant 
which Schenk 1 named BrtiehjphyUum Muemteri is the type species 
of Schimper’ s genus. 

Cheirolepis setosus (Phillips). 

[Phillips, Geol. Yorks, p. 229, lign. 60, 1875.] 

(Text-figs. 53 a and b). 

1875. Bmchyphyllitm setemm , Phillips, Geol. Yorks, p. 229, lign. GO. 

1890. Brwhyphythun stiwum, Schenk, in Zittel, p. 287. 

1892. Brachyphyllim sttoxinu, Fox -Strang ways, Tab. Foss. p. 187. 

This species was instituted by Phillips in the third edition of his 
Geology of Yorkshire, and defined as follows ; — 

“ Stem branching at obtuse angles, marked by alternate elongate 
cicatrices ; leaves arranged round an axis, lanceolate, pointed, small, 
short, crowded.” 
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The description is accompanied by a sketch made by Professor 
"Williamson from a specimen in his collection. 

The two examples shown in Text-figs. 53 a and b are, no doubt, 
identical with the type of Phillips ; the more acute angie at which 
the small branches are given off can hardly be regarded as a 
difference of specific importance. This type of Conifer is represented 
by a single specimen in the British Museum ; those shown in 
Figs. 53 a and b are from the Scarborough and Whitby Museums 
respectively. With such fragmentary material it is impossible to 
construct any satisfactory diagnosis, and in the absence of cones we 
cannot adduce evidence of a trustworthy character as to the probable 
relationship of this rare form to recent genera. Such few specimens 
as have been obtained seem to warrant the separation of this species 
from JPagiopJvyllum Williamsoni; the falcate and stiff leaves bear 
a fairly close resemblance, on a small scale, to the large leaves of 
the latter species, but the much smaller size of the vegetative twigs 
of Cheirolepis setosus and the somewhat different habit afford 
distinctive characters. 

The question of generic designation is not an easy one to decide 
in dealing with fragmentary branches of fossil Conifers. The 
twigs of this species have not been found with any trace of cones, 
and the only characters available are afforded by the habit and 
the form and arrangement of the leaves. Certain authors have 
used the genus Brachyphyllum in a wide sense, so as to include 
branches with sharply pointed, small, and somewhat falcate 
keeled leaves, as well as branches with closely adpressed broad 
scale-leaves, such as occur in Brachyphyllum mamttlare , Brongn. 
It is better, however, to restrict this generic designation to fossil 
Conifers in which the leaves are broad and inserted on the 
stem by a rhomboidal base, and to .include branches with the 
narrow and more spreading leaves under different generic names. 
There is the closest resemblance between the specimens repre- 
sented in Fig. 53 and Brachyphjllum Muemteri , as figured by 
Schenk from beds of Bhsetic age ; 1 while hesitating to refer the 
Yorkshire fossils to this species, the agreement of the vegetative 
characters suggests specific identity. Saporta 2 substitutes the 


1 Schenk (67), pi. xliii. 

2 Saporta (84), p. 490. 
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genus Cheirolepis for Braohyphyllum in describing Schenk’s sx>eeies, 
and wisely restricts the application of the latter term. The 
Wealden Conifer, Sphenolejndmm Kurrianim (Dunk.)/ also bears 
a distinct resemblance to the Jurassic species ; but in both 
Sphenolepidium and Cheirolepis the nature of the cones is included 
as an important generic character in the diagnosis. In the case 
of Phillips’ Braeliyphjlhm setmimi we are without the important 
evidence which cones would supply, and it must be admitted that 



.. Fig. 53;— Chmrokpis . • (Phill.) * \ • 

A. From the Scarborough Museum. (Nat. size.) 

B. From the Whitby Museum (No. 2382). (Nat, size.) 


the form of the vegetative branches alone is insufficient as a guide 
to affinity when we have to deal with such a type as that 
represented in' Fig. 53. 

y While admitting the impossibility of determining with certainty 
the true generic nature of the specimens of this species, we 
may adopt Cheirolepis as a generic designation in preference to 


1 Seward (95), p. 200, pIs. xviL aud xviii. 
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Brachyphyllum, and as indicating the very close resemblance 
between the Yorkshire plant and Cheirolepis Muensteri , Schenk* 

The vegetative shoots branch at a more acute angle than in 
Bracliyphyllum . The leaves are crowded, spirally disposed, fairly 
stout, and falcate in form. 

The fragments of this species resemble in habit Sequoia gig ant ea , 
Lindl. & Gord,, and may be compared also with Araucaria Balaam, 
Brongn. & Gris., and Bacrydmn Franhlimi, Hook., but the material 
is too meagre and ill preserved to admit of a full diagnosis or of 
a satisfactory comparison with recent Conifers. 

40,570. Several fragments similar to the Scarborough example 
(Tig. 53a) ; imperfect and fragmentary. 

Genus BRACHYPHYLLTJM, Brongniart. 

[Tableau, p. 69, 1849.] 

The genus Brachyphjlhm , l like many other fossil Conifers, 
cannot be safely assigned to any definite position among recent 
genera. The habit of the branches and the form of the leaves 
favour a comparison with some species of the Tasmanian genus 
Arthrotaxh ; but we are not in a position to speak with confidence 
as to affinities of this common Mesozoic genus. 

Brachyphyllum mamillare, Brongniart. 

[Prodrome, p. 109, 1828.] 

(Pl. X. Pig. 1.) 

1828. Brack yphyllum mamillare , Brongniart, Prodrome, p. 109. 

1829. Thuitcs expmisus, Phillips, Geol. Yorks. pp. 147 and 153, pl. x. fig. 11. 

1 835. Thuitcs expansile, Lindley & Hutton, Foss.. Pior. vol. iii. pl. clxvii. 

1836. Braekyphylhm mamillare , ibid. pl. clxxxviii. 

1S37. Brack ypky Hum mamillare , ibid. pl. ccxix. 

1848. BmehyphyUum mamillare , Bronn, Ind. Pal. p. 173. 

1849. Brackypkyllum mamillare, Brongniart, Tableau, p. 106. 

‘r B. iitajm , ibid. p. 106. 

18-50. Braekyphylhm mamill-iire, Goppert, Mon, Conif. p* 241. 

B. mamillare, Unger, Gen. spec, plant, loss. p. 388. 


1 Seward (95), p. 214. 
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1854. BrachyphyHnm mamlfare, Morris, Brit. Foss. p. 3. 

1864. Bmchyphjllnm mmmllare , Ledkenby, Quart. Jonrn. Geo!. . Soc*., 
vol. xx. p. 76. 

Tlmites expanse* , ibid. 

1870. ' Brachyphyllum mamillary Sdiimpei*, . Trait, pal. Teg. vol. h, p, 385. 

B. FkiUipsi, ibid. p. 336. 

1875. Brachyphyllum mamillare, Phillips, <*eol. Yorks, p. 229. 

Thuites expansile, ibid, p, 229, pi. x. fig. 11, lign. 59. 

1876. ? Mehinostrobns (Thuites) expausus, Feistmantel, Pal, Ind. pi. ix. 

figs. 6-9. 

1877. ? Brachyphyllum immUlare, ibid. pi. x. fig. 12 ; pi, xi. figs. 12 and 18, 

1884. Brachyphyllum mamillare , Saportn, Pal. Fran<p vol. iii p. 326,. 

pi. clxii, figs. 8-7. 

1890. Brachyphyllum mamillare , Schenk, in Zittel, p. 301. 

1892. Brachyphyllum mamillare, Fox-Strangways, Tab. Foss, p. 187. 

Thuifescxpwtsus, ibid. p*141. 

1900. Brachyphyllum mamlllan ?, Seward, Manchester lit. and Phil. Soe.. 
vol. xliv. p. 17. 

Type-specimen. The original of pi. elxvii. of Lindley & Hutton 
is in the Manchester Museum (Iso. 52). 

In habit the brandies of Brachyphyllum mamillare resemble those 
of Arthrotaxis cupressoides , Don ; the branches of different order are- 
given off at a fairly wide angle. The leaves are small, fleshy, 
triangular in shape, with a median dorsal keel, crowded and 
spirally disposed. There is no satisfactory evidence as to the 
nature of the flowers. 

There has been some confusion on the part of palaeobotanical 
authors between Brachyphyllum mmnUlare, Brongn., and Thuites 
expamm , Sternb. ; the specimens to which Phillips and Lindley & 
Hutton applied the latter name are undoubtedly identical with 
those designated by Brongniarfc Brachyphyllum mmmllare. 

The specimen from the Gristhorpe plant-bed, which is figured 
by Lindley & Hutton as Thuites expmism, is, I have no doubt, 
specifically identical with the plant which these authors represent 
in plates clxxxviii. and cexix. as BmchyphyMum mamillare , The 
specimen has a length of 9*5 cut., and represents , an imperfectly 
preserved twig, bearing short- lateral branches clothed with 
spirally disposed and fleshy broadly triangular scale-leaves, closely 
adpressed to the axis. Each leaf terminates in a sharp point, 
and is traversed on the abaxial surface by a fairly prominent 
median ridge. 1 


1 Seward (00), p. 18. 
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Xathorst mentions a specimen which he found in a plant-bed on 
the Yorkshire coast as probably new to England and identical 
with the Indian Brachyphyllum mamillare of Feistmantel, which 
Xathorst thinks is not specifically identical with Brongniart’s 
species, 1 Among the Yorkshire examples of Braehyphyllum I have 
not discovered any specimens which appear to be specifically 
distinct from B. mamillare . 

39,315. PL X. Fig, l. 

This specimen serves to illustrate the characteristic habit of the 
species. The branch has a length of 12 cm., and gives off lateral 
members at an angle of approximately 80°. 

Yorkshire. Bean Coll . 

V. 2511. A fairly well preserved branch, labelled by Bean, 
Braehyphyllum mamillare . 

Scarborough . Purchased. 

Y. 2640. A large slab with numerous fragments of branches ; 
also several seeds of Arauca rites Phillips i, Carr., and portions of 
stems of Equisetiies columnar is (Brongn.). 

Yorkshire. Bechles Coll ... 

Y. 3296. Some of the leaves in this specimen show the dorsal 
rib and the triangular form of the apex ; they are not very closely 
adpressed to the branches, hut stand out from the axis and clearly 
exhibit their pointed triangular form. Purchased .. 

* Y. 3583. A fairly good specimen, 14cm. long; the thick fleshy 

leaves are well shown. 

10,380. In this specimen the leaves are more open in their 
arrangement and less closely adpressed to the stem than in the 
more typical examples of the species. 

Other specimens : — Y. 2525, V. 2570, Y. 2893, Y. 3476, V. 3582,. 
10,335, 10,338, 40,487. 


‘ Xathorsfc (SO 1 ), p. 23. 
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Genus TAXITES, Brongmart. 

[Prodrome, p. 108, 1828.] 

In speaking* of this generic name Brongniarfc points out its 
.artificial character, and calls attention to the fact that several 
other recent Conifers agree very closely with the Yew in the 
form of the vegetative shoots. 1 In the absence of any evidence 
as to the character of the flowers, we may conveniently retain 
Brongniart’s genus for the fragments described by Leckenby from 
the Inferior Oolite of East Yorkshire* 

Taxites zamioides (Leckenby, cx Bean MS.), 

[Quart. Journ. Geol. Soc. vol. xx. p. 77, pi. viii. tig. 1, 1804.] 

(PL X. Fig. 5.) 

2804, GyeadUes zaiumdes t Leckenby, Quart.. Journ. Geol. Soc, vol. -xx. p. 77, 
pi. viii. fig, 1. 

1870. Gyeddite» zamioides, ' Scbhnper, Trait, pal. veg. vol. ii. p. 178, 

1875. Cycadites zmnimdeti) Phillips, Geol.- Yorks, p. 228, jtign. 58. 

Tax-Hex taxes , ibid, p, 281, pi. via fig. 24, lign. 04. 

1879. *r Taxites planus, Feistmantel, Pal. Ind. vol. i. p. 81, pis. xiii.-x v. 

1885. ' Gymidites zmmoidm, Zigno, Flor. toss. Oolit. vol. ii. p. 139. 

1889. Of. Gephaktaxopsis ramsa, Fontaine, Potomac Flora, pis. evi.-eviii. 

1890. Oyeaditm zmmkies , Schenk, in Zittel, pp. 217, 287, 826. 

. Taxiteslaxm r V^ t ^.Tl^» ; x : 

1892. GymdUes zamimdes, Fox -Strung wavs, Tab. Foss, p. 138. 

Taxites laxus, ibid, p, 141, 

Type-specimen. The specimen figured by Leckenby is in the 
"Woodwardian Museum, Cambridge (Xo. 286). The vegetative 
shoots resemble those of Taxm hwmUt , Sequoia mnpermrem, and 
•other recent species ; they consist of a slender axis bearing narrow 
linear leaves, traversed by a single median vein. The leaves are 
spirally disposed and more or less closely set. Flowers unknown. 

The fragment to which Phillips gave the name Taxites laxm 
is in all probability specifically identical with Cycaditn zamioides, 
Leek. The spiral disposition of the leaves, as well as the small 


1 : ; Bnmgmurfc (28*) p. ■ :■ 7 5. 
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size and habit of the shoots, clearly demonstrate that Leckenby’s. 
plant is a Conifer and not a Cycad. On the type-specimen of 
Cycadites zamioides (G-eological Museum, Cambridge) FTathorst has 
written “a Conifer of the genus Palmy a” Another specimen in 
the Lcckenby Collection is labelled in E can’s handwriting Zamia 
anyustifolia. 

The few fragments of this species that are known are too small 
to enable us to make any suggestions as to relationship with 
recent types. It is probable that Taxites zamioides is specifically 
identical with some of the Coniferous branches described by 
Fontaine from the Potomac beds under the generic name 
Ce p h alo taxopsis ; a term applied to twigs with distichous leaves 
having the habit of species of such recent genera as Ceplialotaxus , 
Tovreya , and Taxus. 1 

39,288. Pl. X. Fig, 5. 

A slender axis bearing crowded, spirally disposed leaves, which 
have assumed a distichous arrangement. The individual leaves 
show a fairly clear midrib ; they are sharply pointed distally, and 
decrease rapidly in breadth at the base ; from 2-3 cm. in length. 

Scarborough. . Bean Coll. 

39,202. A fragment with fewer and more scattered leaves. 
Cf. Phillips’ fig. 24, pl. vii. 

Scarborough. Bean Coll.. 

1 Fontaine (89), p. 235. 
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Tx the present volume we have practically confined our attention 
to the fossil plants from the Inferior Oolite (Bathonian.) strata of 
tlie Yorkshire coast, A comparison of the Yorkshire flora with 
those of the Stonesfield Slate and other Jurassic horizons will 
be more appropriately undertaken after the completion of the 
systematic treatment of the species in a succeeding volume. The 
flora with which we are now concerned is the richest among 
Mesozoic floras from British localities both as regards the number 
of species and the abundance of material, and is scarcely surpassed 
by any assemblage of fossil plants from extra-British regions. 

A. general survey of a geological flora should include the con- 
sideration of such points as the following: (i.) The geographical 
distribution of the several types composing the flora ; (ii.) a com- 
parison with older and younger floras, and with recent species; 
(iii.) the conditions under which the plants grew ; and (iv.) the 
recognition of the most characteristic species which may serve as 
the best indices of geological age. 

In attempting to determine the geographical range of the several 
elements of the Yorkshire Coast flora, we have to face serious 
difficulties. It is often impossible to decide whether an English 
species is identical with or merely closely allied to a species 
recorded from another region. If we ignore all records but those 
which can he interpreted with satisfactory accuracy, without any 
doubt as to the specific position of the plants, our comparisons 
would he restricted within limits which would not enable us to 
do full justice to the available data. In the comparison of floras 
more or less widely separated geographically, the recognition of 
specific identity is naturally desirable, but the object of a com- 
parative study of fossil floras is primarily to determine resemblances 
and differences as regards the general facies of the vegetation rather 
than the absolute specific identity of individual plants. In the 
following table I have indicated the geographical range of the 
English species, without giving any indication as to the degree of 
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■confidence witli which each, determination has been made. Many 
•of the extra-British types are undoubtedly specifically identical 
with Yorkshire species, but in other cases the foreign species may 
possibly be identical with those from the Yorkshire coast, or they 
may represent specifically distinct but closely allied types. 

It should be borne in mind, therefore, that the accompanying- 
table is not intended to convey the idea that all the references to 
the occurrence of Yorkshire plants in foreign localities necessarily 
imply specific identity; each record denotes the occurrence of either 
the same species or a closely allied or representative species. In 
the lists of plants given in the Introductory section and in the 
■comparisons instituted in the systematic treatment of each species, 
I have attempted to show how far I regard English species identical 
with or closely allied to extra-British types. 

In addition to the geographical regions given in the table, it is 
worthy of note that some Rhsetic species from South American 
localities 1 are very similar to English types ; from Madagascar 
also Zeiller 2 has recently recorded the occurrence of a few species — 
e.g. Kluhia ( Pecopteris ) exilis — identical with or nearly related to 
Inferior Oolite types. 

I propose to consider more fully the stratigraphical correlation 
of Mesozoic floras in a subsequent volume, but there are some 
points of geological and botanical interest which should be noticed 
in reference to the flora with which we are at present concerned. 
The comparison of the English plants with the Upper Gondwana 
flora of India and with Australian floras of corresponding geological 
position, has confirmed me in my opinion that the differences 
between the Mesozoic vegetation of the Northern and Southern 
Hemispheres have been exaggerated. Geographical separation of 
fossil species frequently leads to an unnecessary amount of specific 
distinction in the naming and determination of plants. We naturally 
hesitate to admit specific identity between plants from such widely 
separated regions as England on the one hand, and India, South 
Africa, and Australia on the other ; but the too frequent use of 
distinct generic and specific designations has obscured the botanical 
resemblances of the Northern and Southern floras. The number 
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of Indian and Australian fossils recorded in the above table, 
some being no doubt identical and others specifically distinct but 
closely allied species, illustrates a marked similarity between the 
vegetation of the ancient Gondwana Land and the European 
continent. In Jurassic times there was no doubt a much greater 
uniformity in the vegetation of the world than exists at the present 
day. A closer analysis of the Gondwana floras and a more detailed 
comparison with those of the Northern Hemisphere may enable us 
to recognize well-defined distinguishing features suggestive of 
botanical provinces such as existed in the Lower Gondwana 
period, — hut this is a matter for subsequent treatment. 

The resemblance between the Wcalden flora, described in two 
previous British Museum Catalogues, 1 and the Jurassic flora of 
East Yorkshire, has been already noticed. In a few instances 
we And what appear to be identical species common to the 
two periods, e.g., Matomdium Goepperti \ Euffordm Goepperti , and 
Ginkgo digitata . In addition to the occurrence of the same 
species, we recognize several plant-types in the two floras which 
demonstrate the marked similarity between the Wcalden and 
Inferior Oolite floras. Comparing the two floras, we notice as 
common characteristics the absence of Angiosperms and an 
abundance of Cycads and Ferns : the Conifers probably played 
a somewhat more prominent role in the Wcalden than in the older 
Jurassic vegetation. 

The following figures illustrate the similarity in the composition 

Wealden. Inferior Oolite. 
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•of the English Wcalden and Jurassic vegetation as regards the 
relative prominence of the different classes of plants ; the figures 
are convenient as a means of comparison, hut they must not he 
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regarded as giving more than an approximate estimate of the 
composition of each flora. It is probable that the vegetation 
which has left fairly abundant traces in the Wealden sediments 
of the South-East of England and in the Inferior Oolite beds of 
Yorkshire, flourished under very similar climatal and physical 
conditions. 

A comparison of the Inferior Oolite plants with those of Rhsetic 
age from Germany, Scania, and other regions leads us to recognize 
a few examples of what appear to be identical species, e.g., JPodo- 
zamites lanceolatus and Sphenopteris princeps . Several instances of 
closely related types have also been pointed out in the introductory 
and systematic sections of this volume. 

Wq may next briefly consider some of the more conspicuous 
members of the Inferior Oolite flora from the point of view of 
their resemblance to other fossil types as well as to recent plants. 

Equisetales. — Equisetites columriaris is one of the commonest and 
most characteristic plants in the Yorkshire flora. Its abundance 
lends support to the view that the small seams of coal met with 
in the strata of the Estuarine Series were probably in great measure, 
if not entirely, formed from the remains of the Equisetaceous 
plants which grew in the Jurassic swamps. The thicker stems 
described under the name Equisetites Beam are comparable in size 
to E. aremceus of Triassic age, and surpass in diameter the 
characteristic Rhsetic form E. Muensteri. Compared with such 
"Wealden species as Equisetites Lyelli and E. Bur char dti the Inferior 
Oolite Equisetacese are distinguished by the greater thickness of 
their stems, and in this respect they carry us a stage further from 
the modern Horsetails towards the arborescent representatives of 
the Equisetales, which flourished during the Triassic and Palaeozoic 
epochs. 

Felices, — Among the Inferior Oolite ferns there are several 
species which cannot be referred to any particular subdivision of 
the Alices, hut on the other hand we have sufficient evidence in 
many cases to admit of a satisfactory identification of family 
affinities. The species Sagenopteris BMIUpsi , which for reasons 
already stated I have included among the Alices rather than the 
Ehizoearpeoe, may not improbably belong to the Polypodiacese, 
but of this we have not sufficient evidence. The species is of 
interest as a common type, which forms a connecting link on 
the one hand with the older and larger Rhsetic forms Sagenopteris 
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rhoifolia and 8. Goeppertiam and on the other with the smaller 
"Wealden type 8 . ManteML 

In the case of the abundant and handsome fern CladopMebh 
dentieulata we lack convincing evidence of family relationship,, but 
such indications of soral characters as occur point to a polypodiaccmm 
affinity. The bipinnate form of frond of this species is practically 
identical with that of certain Kinetic ferns, e.g. Cladopldebix 
lioemrti , and with ferns of Weoldcn age, e.g. CL Alhertd . Ferns- 
of the Clatioplilebh dentieulata type are very abundant in Mesozoic 
strata, hut in most cases we are unable to determine their systematic- 
position ; this form of frond is in itself of little or no use as an 
aid to the recognition of botanical relationship. 

As Nathorst has stated, it is not improbable that some of the 
Sphenopteroid fronds from the Inferior Oolite rocks may he best 
compared with species of the recent Polypodiaeeous genus Davallia . 

Passing from these rather doubtful examples of Jurassic 
Polypodiacese, we may turn to other more satisfactory fern species. 
It is clear that the Matonineso played a prominent part in the 
vegetation of the Oolitic period ; Matmiidhwi GoepperU and the 
two species of Luceopterh , L. pelypodimdeu and L. Wmdwardi, are 
fairly abundantly represented by well-preserved fertile specimens. 
This interesting family, with two surviving species in the Malayan 
region, occupied an even more prominent position in the llhmtie* 
than in the Jurassic period. From Kinetic times, when tin* family 
appears to have reached its maximum development, the Mutoninece 
gradually decrease in importance, and at the present day the genus 
Matmia alone remains as a survival from Mesozoic times, 

Dipieridinm , — This family, treated as a subdivision distinct from, 
the PolypodiacesD for reasons already discussed, 1 appears to have 
a geological history similar to that of the Matoninem, Dtebjo- 
phjllum rugosum^ one of the more abundant of Inferior Oolite types, 
is practically indistinguishable from ./A Nilmmi, D. ucuiifubum, and 
other Kinetic species. The genera, Cmnptoptem and < 'hrfhropUrn 
afford other Kinetic examples of the same* family, and in the 
"Wealden flora we have the genus Protorlnpk , which approaches 
most closely to the surviving fern Dipftrk , another tropical 
remnant of a Mesozoic family. 
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Omnwidace®, — Todites WiMiamsoni must have been one of the 
most conspicuous and abundant ferns which flourished during the 
Jurassic period. It is possible that Sphenopteris princeps should 
also be included in this family, but we lack such convincing 
•evidence of affinity as is afforded by the fertile specimens of 
Todites WiMiamsoni . The Ehgetic species described by Schenk as 
Acrostichites Goeppertianus appears to be barely distinguishable 
from the Inferior Oolite species of Todites : from the Wealden 
plant-beds no satisfactory representative of the Osmundacese has so 
far been recorded. 

The Cyaifmce® are represented by such species as Coniopteris 
Jiymemphyllo ides, one of the most characteristic of the Yorkshire 
Coast ferns, C. quinqueloba , and C. arguta . There is a striking 
resemblance between some of these fossil Cyatheacese and the isolated 
recent fern Thyrsopteris elegam . The Inferior Oolite flora was 
characterized by an abundance of ferns of the Thyrsopteris type. 

Among "Wealden ferns we have the genus Protopteris , which 
may probably be included as a member of the Cyatheaceae, a type 
which extends into still more recent geological periods. 

ScJdzemeem. — In addition to the somewhat doubtful Ruffordia 
'Goepperti of Wealden and Inferior Oolite age, we have an excellent 
example of this family in the widely distributed Kluhia exilis 1 
a species which may also be closely matched among Wealden ferns. 
Neither the Cyatheacese nor the Schizseacese are represented by 
any well-authenticated Khcetic species, but in the Palaeozoic genus 
Senftenbergia we have a still older type which exhibits well-marked 
Sehizmaceous characters. Kluhia exilis agrees precisely as regards 
the structure of the sporangia with the living members of the 
family, but in the form of the frond it differs from the modern 
representatives of the Schizaeaceoe. 

The Yorkshire Coast Flora has not so far yielded any recognizable 
•examples of the Gleieheniaceae or the Marattiacesc ; species of the 
former family are known to have existed during the Wealden 
period, and we have a representative of the latter family in the 
Kinetic fem Teemopteris Muensteri . Prom the Jurassic plant-beds 
of Poland, Kaciborski has described a member of the Marattiacese 
under the name Danm. Neither the Hymenophyllacese nor the 
Ophioglossaeese appear to have any representatives among the 
Inferior Oolite plants. The statement that certain families of ferns 
are not represented, simply means that we have not discovered any 
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fossils among the Yorkshire plants which afford sufficiently good 
evidence to warrant their inclusion in these families; it is possible 
that Tmniopieris viitata , which is one of the commonest species, 
may belong to the Marattiaeea?, and it may be that some of the 
Sphenopteroid fronds possessed Hymenophyllaceous sorui characters. 
It is among the ferns of the Southern Hemisphere that we find the 
closest resemblances to the Inferior Oolite species. The Malayan 
species Matonia pcctimta is essentially a Jurassic and Lower 
Cretaceous type ; the Indian and Malayan Dipt ms recalls Diet if o - 
pliyllum rngosum. Thyrsoptern deg am of Juan Fernandez, JJicksonia 
arborescens of St. Helena, Balmitkmi culcita of Madeira and the 
Azores may be cited as Cyatheaeeous types most nearly allied, to 
those of Jurassic age. Toclea barbara , a native of New Zealand 
and tropical Australia, is the nearest living representative of 
Todites Willimmoni . The Schizmaeem are to-day widely distributed 
in both hemispheres, but several members of the family arc- 
characteristic of Southern latitudes. 

(jinkgoales. — T he two genera Ginkgo and Baiera, although both, 
appear to have been in existence in the Triassic and even Permian 
periods, are essentially characteristic of Kinetic and Jurassic floras. 
The Inferior Oolite species of Baiera are very similar to Kinetic 
forms, while Ginkgo digit ata is for the most part a Jurassic and 
Cretaceous type of wide geographical range. The trees, which 
bore the Ginkgo and Baiera foliage, and flowers, which were 
probably rather more Cycudean in structure than those of the 
■ recent Maidenhair- tree, must have formed a striking feature in 
the Jurassic vegetation. The extreme northern range of Baiera 
and Ginkgo points to a vigorous development of the Giukgoales 
during the latter part of the Mesozoic era. 

Cycadambs. — A t no period in the earth’s history were the 
Cycadacem more abundantly represented than in Jurassic times. 
Willimnsonia , MUsmim, and 0 toy unites are the most conspicuous 
examples of the Cycaclales in the Yorkshire flora- ; Williamson ia 
gigas may be compared with the English Wealden type 10, 
Oar rather si ; Williamson ia pectm is one of the most abundant and 
at the same time one of the most characteristic of the Inferior 
Oolite species. The Bcimcttite&e appear to have attained their 
maximum development in the Upper Jurassic and Lower Cretaceous 
periods; the two species WiUianmma gigas and W* pectm are 
typical Jurassic types, and Anomzamites fflhsoni recalls the Rhsetic. 
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species A. minor. The species of Otozmnites, which played a very 
prominent part in the composition of the Inferior Oolite flora, 
afford points of contact with both Bhsetic and Wealden types, 
hut this genus is primarily characteristic of Jurassic floras. I have 
already pointed out that some of the Jurassic Cycadean fronds 
exhibit a closer approach to the fronds of ferns than is the case 
with modem Cycads, with the exception of Stangeria paradox ®. 1 

Missoni® compta is one of the commonest species in the Yorkshire 
Coast flora, but its close resemblance to M polymorph® and other 
Bhsetic types detracts from its value as an index of geological 
age. In the Wealden flora the genus 'Nihsonia is represented by 
a smaller-leaved form, N. Schaumburg ensis. Yo example of the 
genus Cycadites has so far been recognized among the East 
Yorkshire plants. 

Ctenis falcata is a characteristic species in the Inferior Oolite 
flora; the larger form, described as Ctenis sp., recalls some of the 
species described by Raciborski from Poland as well as certain 
Bhsetic examples from Scania and elsewhere. 

Podozamites lancedlatus is a Mesozoic type of wide geographical 
range occurring chiefly in Bhsetic and Jurassic strata, and less 
abundant in more recent beds ; it is not improbable that this species 
may be best compared with the conifer Agathis australis rather 
than with Cycads. 

Coxipeejs. — The Conifers are much less abundant than either 
the Earns or Cycads; it is impossible to determine how far this 
may be taken as an indication that they played but an insignificant 
part in the vegetation, or as resulting from the less favourable 
position of the Conifers — which probably occupied higher ground 
farther from the area of sedimentation — as regards the chances 
of fossilization. In all probability the Coniferse were less 
numerous and represented by fewer types than either the Cycads 
or Ferns. Bo far as we are able to form an opinion as to the 
systematic position of the Inferior Oolite Conifers, it would 
seem that their affinities are chiefly with the Araucaringe. 
Migeiopsis anglica represents a type which is much more abundant 
in Yorth American beds of Wealden or Upper Jurassic age than in 
European regions ; it may he compared with Araucaria Bidwilli 
or with certain species of Podocarpus. Araucarites Phillip si is 


i Ante, pp. 170, 203, 208, 212, etc. 
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certainly an Araucarian type ; BagiopkyUum Willmmom recalls 
Araucaria emeha , and Gryptmerites. iimricatm bears a close 
resemblance to Araucaria Cunninghmiii . The vegetative characters 
of Brachyphylhmi mamillare invite a comparison with the Tasmanian 
genus Arthrotaxn. 

Admitting the danger of drawing conclusions from such imperfect 
data as the Conifers afford, we are probably justified in asserting 
that Araucaria , Artkrotaxis , and possibly Podoearpus and Agaihis , 
among existing genera agree the most nearly with Inferior Oolite 
types. The Abietinese have no certain representives in the East 
Yorkshire flora; this family assumed a much more important 
position in the succeeding Wealden and Lower Cretaceous 
vegetation. 

In conclusion, we may endeavour to answer the question, what 
assemblage of recent plants would we select as best illustrating 
the character of the Inferior Oolite vegetation ? The large 
Equisetums of the marshes of South America most nearly recall 
the fossil forms, while a species of Sdagmelltt , a genus of wide 
distribution, and represented by several tropical examples in the 
Southern Hemisphere, may be taken as affording the nearest approach 
to Lycopodites falcatus . Among Ferns we have Matonia pectinata, 
Bipteris conjugata , Todea larbara , species of Lygodium and Anemia , 
Balantium (, Bicbonia ), and Thyrsopieru , Among recent Cyeads, 
the fronds of certain species of Zaniia, Bneepha) arias , Boicenia , and 
others recall the habit of some of the Jurassic types. Ginkgo hi! oh a 
alone survives as a representativeof ' the Ginkgoales, and is probably 
but slightly different from .its Jurassic ancestors. Of existing 
Conifers we may select Araucaria , Arthrotaxi % and Podoearpus as 
types exhibiting the nearest approach to the Inferior Oolite species. 
It is in the Southern tropics that we must look for existing forms 
which afford the most striking links between the vegetation of 
to-day and that which has left imperfect records in the. Jurassic 
sediments of the Yorkshire coast. The climate was presumably 
more tropical than that of Ixorth Europe at the present day; 
there is no evidence that the plants of Jurassic times grew under 
conditions which induced xerophytie characters, moisture being 
probably abundant and favourable to the luxuriant growth of 
Equisetums and Ferns* 
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"With a few exceptions the figured specimens are preserved in 
the British Museum (Natural History), their registered numbers 
being quoted in square brackets. Except where otherwise stated, 
the figures are drawn natural size. 



PLATE I. 


Fia. 1. Otozamites obtusus (Lindley & Hutton), var, oolitic^ mihi. 

Page 220. [30,201.] 

Fig. 2. Otozamites graph icm (Leckenby, ex Bean MS.). P. 214. 

[40,515.] 

Fig. 3. Otozamites Beani (L. & 11.). P. 210. [40,634.] 

Fig. 4. Otozamites Beard (L. & IL). P. 200. [40,568, J 
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(koza mites acumimtm (Liiulley & Hutton), vm\ Imnnfol im. 
Page 216. * [40,468.] 


[14,010. ] 
[40,568, ] 
[39,207.] 


Fig. 2. Otozamites obtmrn (L. & M.), var. mlitkas. P. 22 


Fig. 3. Otozaraites Beard (L. & H.). P. 209, 
Figs. 4 and 5. Otozamites Bunburyanws, Zigno, 


Fig. 6. OCozamites graphicus (Leekenby, ex Bean MS.). P. 21 


[40,690,] 


Fig. 7. Widiam&oma pecten (Phillips). Slightly enlarge 





PLATE HI, 


Fig. 1 . Wiilimmmia pectm (Phillips). Page 107. 
Fig. 2. WUUmmnm pectm (PhilL). P. 107. 

Fra 3. Williamsonia peeten (PhilL). P, 107. 

Figs. 4 and 5. Willianmnia peeten (PhilL). P. 108. 
Fig. 6. Willianmnia peeten (PhilL). P. 200. 

Fig. 7. Williamsonia peeten (PhilL). P. 200. 

Fig. 8. Willkmmnia peeten (PhilL). P. 201, 


[48,732.] 
[V. 3517.] 
[V. 3619,] 
[39,284.] 
[39,285.] 
[13,515.] 
[V. 3284.] 



PLATE IV. 


Fig. 1 . Mlssonia mediana (Leckenby, ex Bean MS.). 

Fig. 2. Ni limorda mediana (Leckenby, ex Bean MS.). 
Fig. 3. Nilmnia mediana (Leckenby, ox Bean MS.). 
Fig. 4. Bilmnia medium (Leckenby, ex Bean MS.). 
Fig. 5 . Mhmnia eompta (Phillips). P. 226. 


Page 229. 

[39,293.] 

P.229. [39,290.] 

P. 229. [39,298.] 

\ 229. [V. 3558.] 

[39,292.] 
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PLATE VI. 


Fig. L Otozamites acuminatus (Lindley & Hutton). Page 216. [39,203.] 
Fig. 2. WiUiamsonia gigas (L. & H.). P. 185. [V. 2609a.] 
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PLATE VII. 


Figs. 1 and 3. Williamsonia gigas (Lindley & Hutton). 

Fig. 2. Williamsonia gigas (L. & H.). P. 187. 

Fig. 4. Williamsonia gigas (L. & H.). P. 1S4. 

Fig. 5. Williamsonia gigas (L. & H.). P. 185. 

Fig. 6. Williamsonia gigas (L. & II.). P. 185. 


Page 187. 
[46,633.] 

[V. 2723a.] 

[V. 2722a.] 

[V. 3514.] 

[ 11 , 020 .] 
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PLATE VIII. 


Fig. 1 . Williamsonia gigas (Lindley & Hutton). Page 188. 
Fig. 2. Ctenis falcata (L. & H.). P. 236*. 


[38,785.] 

[38,763.] 




PLATE IX. 


Pig. 1. Ginkgo digitata (Brongniart). Page 258. [39,211.] 

Pig. 2. Ginkgo digitata (Brongn.). P. 259. [3578.] 

Fig. 3. Baiera gracilis , Banbury, forma Muensteriana. P. 265. 

[39,209.] 

Fig. 4. Baiera Phillips^ Nathorafc. P. 270. [V. 3301.] 

Fig. 5. Baiera gracilis, Bunb. P. 265. [39,208.] 

Figs. 6 and 7. Baiera Lindleyana (Sehimper). Pp. 266, 267. 

[V. 3682 and 39,208.] 

Fig. 8. Ginkgo whitbiemU , Nath. P. 261. [39,331.] 

Fig. 9. Ginkgo digitata (Brongn.). P. 259. [10,316.] 

Fig. 10. Ginkgo digitata (Brongn.). P.259. [Y. 3580.] 

Fig. 11. Beania gracilis, Camithers. P.276. [48,040.] 
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PLATE X. 


Fig. 1 . Brachyphylhm mamillare , Brongniart. Pago 299. [39,315.] 

Fig. 2. Pagiophyllum Williamsoni (Brongn.). Male flower. P. 293. 

[40,543.] 

Fig. 3. Pagiophyllum Williamsoni (Brongn.). P. 292. [13,516.] 

Fig. 4. Araucarites Phillipsi , Carruthers. P. 286. [39,317.] 

Fig. 5. Taxites zamioides (Leckenby, ex Bean MS.). P. 301. [39,288.] 
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PLATE XI. 


Fig. 1 . Matonidium Goepperti (Ettingshausen). Page 76. [39,254.] 

Fig. 2. Matonidium Goepperti (Ett.). Slightly enlarged. P. 76. 

[52,594 and 52,605.] 

Fig. 3. Matonidium Goepperti (Ett.). P. 75. [V. 3660.] 
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PLATE XII. 


Figs. 1 and la. Lciccopteris polypodioides (Brongniart). Pago 82. 


[39,251.] 

[39,252.] 


Fig. 2. Laccopter is polypodioides ( Brongn.). P. 82. 
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PLATE XIII. 

Fig. 1 . Laccoptens polypodioides (Brongniart). Page* 84. [39,275.] 

Fig. % Laccoptens polypodioides (Brongn. ). P. 83. [ 39/225. ] 

Fig. 3. Dictyophylhm rwjosum (Lindley & Hutton). P. 1 2 L [ 39,224. ] 
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PLATE XIV. 


Fig. I. Cladophlebis denticidata (Brongniart). Page 142. 
Fig. 2. Todites Williamsoni (Brongn.). P. 95. 

Fig. 3. Cladophlebis denticulata (Brongn.). P. 142. 

Fig. 4. Cladophlebis denticidata (Brongn.). P. 142. 

Fig. 5. Todites Williamsoni (Brongn.). P, 95. 

Fra. 6. Todites Williamsoni (Brongn. ). x 3. P. 94. 

Fig. 7. Todites Williamsoni (Brongn.). P, 94. 


[39,230.] 
[13,494.] 
[13,495.] 
[40,518.] 
[39,220.] 
[V. 3659.] 
[39,250.] 

















PLATE XV. 


Eius. 1 and 3. Todites WilUanmni (Brongniart). Pago 93. [13,491-] 


Pig. 2. Todites Williamsoni (Brongn.). P. 93. [39,234.] 

Fig. 4, Cladophlebis denticulata (Brongn.). P.144. [39,248.] 

Fig. 5. Cladophlebis denticulata (Brongn.). P. 143. [39,240.J 

Fig. 6. Cladophlebis lobifolia (Phillips). 1 . 148. [V. 3G->>.] 
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PLATE XVI. 


Fig. L Tmioptma mttata , Brongniart. Page 158. 

Fig. 2. Spkenopteris princeps, Presl. P. 153. 

Figs. 3 and 3a. Goniopteris arguta (Lindlcy & Hutton). 

Figs. 4 and 5. Goniopteris hymenophylloides (Brongn.). P 

Fig. 6. Goniopteris hymenophylloides (Brongn.). P. 106. 
Fig. 7. Klukia exilis (Phillips). P. 131. 

Fig. 8. Goniopteris quinqueloba (PhilL). P. 114. 


[39,217.] 

[41,397,] 

P. 118. 
[39,239,] 

. 106. 

[52,568.] 

[V. 3672.] 

[40,557.] 

[39,263] 




PLATE XVII. 

Fig. 1 . Sphenopteris Willuimaom t Brorigniart. Page 155. 
Fig. 2. Sphenopteris Williamsmii, Brougn. P. 154. 

Fig. 3. Coniopteris hymenophylloides (Brougn.). P. 108. 
Figs. 4 and 5. Coniopteris arguta (Liudley & Hutton). P 

Figs. 6 and 7. (Jomophris hymenophylt aides (Brougn.). I 


[V. 8250.] 

[39,281.] 

[40,467.] 

. 117. 

[39,232.] 

\ 107. 

[52,595.] 


Fig. 8. Coniopteris hymenophylloides (Brougn. ). P, 107. 


[39,266.] 
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PLATE XVIII. 


Fig. 1 . Dictyophylhtm mgosum , Lindley & Hutton. Page 120. 

[V. 2724.] 

Fig. 2. Sagenoptens PMllipsi (Brongniart), var. cuneala , P. 107. 

[39,220.] 

Fig. 3. Sagenopteris Phillipd (Brongn.), var. amenta. P. 167. 

[39,311.] 

Fig. 4. Sagenopteris Phillipd (Brongn.). P. 166. [13,511.] 




PLATE XIX, 


Fig. 1 . Equisetites col um nar is, Brongn iart. Page 60. [V. 2613a.] 

Fig. 2. Marchantites erectus (Leckenby, ex Bean MS.). P. 51. 

[V. 3652.] 

Fig. 3. Equisetites columnaris, Brongn. P. 60. [40,681.] 

Fig. 4. Equisetites columnaris, Brongn. P. 01. [10,379.] 

Fig. 5. Equisetites columnaris , Brongn. P. 58. (From a specimen in 
the Leckenby Collection, Cambridge.) 


Fig. 6. Ripple-marked shale. P. 48. 


[40,565.] 




Figs. 1 and 2. Comoptm'is kynmiophyllokles (Broiigiiiart). Page 108 . 
(From a specimen in the Whitby Museum, No. 2373.) 

Figs. 3 a and Zb. Gladophlebis denticidata (Brongn.). P. 143. [13,488.] 

Figs. 4 and 4a. Glaclophlebm dentkulata (Brongn.). P. 142. [39,249.] 


PLATE XX 
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F.L.S., &c* 8vo. : — 

Parti. Scutata. Pp. 240. 1867. 5s. 

Part'll. Scutata (continued). Pp, 241-417. 1867. 4 s. 
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Pp. iv., 106. 30 Collotype and 3 Lithographic Hales. 
[With Index of Generic and Specific Names, and 
Explanation of the Plate®.] 1896, 4to. 18*. 

■Vol. III. The .Genus' Montipora ; the < Semis Anacro- 
pora. By Henry M. Bernard. M.A. Pp. vii., 192. 30 
Collotype and 4 Lithographic Plates. [With Syste- 
matic Index, Index of Generic and Specific Names, 
and Explanation of the Plates.] 1897.' Ito. M. Is. 


BRITISH ANIMALS. 

Catalogue of British Birds in the Col lection of the British 
Museum. By George Robert Cray, F.L.S., F.X.S., Ac, 
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Part III. Dipsacea; to Scrophulariaceas. Pp. 511-784. 
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B.L.S., F.G.S., Ac. Part I. Pp. via., 519: 74 Woodcuts. 
[With Glossary, Synopsis, Tabular Conspectus, and Index.] 
1894, Bvo. 16s. 

A Monograph of the Mycetoma : bei ug a 1 Mscripti vt* Catalogue 
of the Species in the Herbarium of the British Museum. 
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Part II. Containing the Order Ungulata, Suborder 
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Part HI. Containing the Baetriiicte, and part of the 
Subarder Am monoidea. By Arthur H. Foord, Ph.D., 
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Geology, British Museum (Natural History);— 

Tll « i o raHsi « B P' ozoa * B - v J - w - Gregory, D.Sc., F.G.S., 
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Catalogue of the Blastoidea in the Geological Department of 
the British Museum (Natural History), with an account of 
the morphology and systematic position of the group, and 
a revision of the genera and species. By Robert Etheridge, 
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